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De s-cription

In accordance with Mr. Hedber-g t s letter to UP&L

dated t"Iarch 24, 1986 and as per our meeting with various

DOGI'I personnel on April 11, 1,986 it was determined that the

Class III Access Road leading from the Des-Bee-Dove junction

road. to the sediment pond be included in the permit area.

The area of concern consists mainly of an existing'

access road which is used for annual maintenance operations.

The total length of this road is approximately 4'000 feet.

portions of the road are already located within the approved,

permit alreai howeverr approximately 3r13? feet of the road

lies outside of the permit area (see Figure 1). Access road

right,s of way from both BLtl (U57134) and the State of Utah

(#313?l have been secured from both agencies with copies of

each included with this submittal.

It is planned to include the approximate 3,137 feet

of road. {as mentioned above} in the Des-Bee-Dove permit

area. The area to be permiLted will incLude a 50 foot wide

corrid,or t25 feet on each side of the road centerline) for

the length of the unpennitted portion of the road

(approximately 3,737 feet) consisting of 3.60 acres falling

under the classification of an 'Incidenfal Boundary Changen.

DES-BEE-DOVE COAL MINE
PERIr{IT #UT-0015, ACT/0f 5/ Al7

PERI'IIT AHENDT{ENT INCIDENTAL BOUNDARY
INCLUDE THE SEDII',IENT POND ACCESS

CHANGE
ROAD

i'lrr.i,,.2





I Ul,lC 788.12 Permit Revision

Determination of this incidental boundary change

classification as being a permit amendment was based on the

approved rule changes for UIIC ?00.5, UMC 771.21 tb) (5) and

UI{C 788.L2, January 15, 1985.

- Pursuant to regulations governing amend.ments of

permits the following address the specific sections as

outlined under Ul4C 788 . 12 (g) .

Ul,lC 7 7I .23 General Requirements

Identification of Interests

Identification of owners, permit applicant, surface

ordnels, mineral owners, operator and principles, including

"I officers, have been included in the Des-Bee-Dove M.R.P.

under Iegal, financJ.al andl cornpliance section. See volurne

1, Part 1, pages 1-1 thru 1-22. with two exceptions

everything remains the same. We have had some changes in
personnel (officers) andl have assumed primary responsibility

as operator effective April 27' 1985.

On-going changes in officers and board nembers will
' be updated during mid-tetm reviews.

UI'IC 782. L5 Right of Entry

ut'tc 7 82 .L3

,l
\*-rl

Right of entry has been provided in the

copies of rights of way secured through BLM and

Utah Division of State Lands and Forestry. See

ownership identification with the road right of

location.

form of

the State of

Map 5-7 for

way



Right

1.

of Entry

Bureau of

#u- 57 L3 4

State of

Forestry

april 2,

/.

information I

Land, l"Ianagement

issued April 1,

Utah Division of

Easement Right

1996.

Right of f{ay Grant

1986.

State Lands &

of Way # 313 7 
-i 

ssued

ut4c 782.15 Unsuitable for Mining

In consultation with local, state and federal

surface management agencies no d.esignated, unsuitable mining

has taken place within the area of interest. Reference:

Des-Bee-Dove M.R.P. I Volume L, Page 1-15.

UMC 782.L7 Permit Term Information

It is requested to include this proposal into the

existing and approved Des-Bee-Dove Coal l{ine I'lining and

Reclamation PIan and, to coincide with sr:lseguent five-year

repennitting approvals .

Personal In j ury and Propertl' Damage Insurance

Utah Power & Light Company self assumes the first

$2 ,000,000 of liability coverage.

UIIIC 7 82 . \9 Other Li-cense s and Permits

ul{c 782.18

permits

Plan.

Company has identified

for mining of coal in

Des-Bee-Dove, Volume L,

all necessary licenses and

its Mining and Reclamation

Pages 1-18 and 1-18A.



UMC 783.11 and .I2

This access

these sections are

PART UI{C ?83

ENVI RONI,IENTAL RESOURCES

Resource Inforrnation

road is already_ existing, therefore,

not applicable.

ql

UMC ?83.14 Description GeologY

The existing pond access road is located very close

in proximity to the Des-Bee-Dove junction road and.,

therefore, its geological characteristics are comparably the

same. The disturbed area of the existing access road

(approximately 1.8 acres) is constructed entirely upon the

Masuk Tongue of the l"lancos Shale or uPon the layer of

terrace debris that in places overlies the Mancos $hale.

The l'Iasuk Shale consists of gray marine mudstones which form

slopes ranging from steep, near the Des-Bee-Dove Mines, to

gently sloping pediments in the valley below. The terrace

debris is comprised, of unconsolidated gravel and. boulder

wash derived from the erosion of overlying formations '

UMC ?I3. L5 Hydrology-Ground Water Information

Utah Power & Light Company has put forth a

substantial effort in water monitoring, both surface and

ground water. Collections have documented water guality and

quantity.



Each year tabulated and analytical analyses are

provided to the regulatory agencies for further studies

af fecting land,s being mined. Re f erence . Des-Bee-Dove

M.R.P.1 Volume 1, Pages 2-7L thru 2-98; annual hydrological

reports covering the years 1978 ' L979 t 1980 ' 1981 ' 1982 '
1983, 1984 and 1985i Office of Surface lliningf s Technical

Analysis for Des-Bee-Dove I'line Perrnit Application.

UMC ?83. L6 Surface Water Information

Again, Utah Power & Light Company, in conjunction

r+ith the Of f ice o f Surf ace t"lining , Divis ion of Oi I , Gas &

t'liningf U. S. Forest Servic€r and private land owners, has,

for the past eight years, collected and measured surface

waters associated with, and adjacent to, the mining

properties known as Des-Bee-Dove l{ine.

Drainage areas, including receiving streams are r on

a regular basis, sampled and analyzed to determine water

quality.

Water collection data is of such volrrme that raw

data sheets are submitted quarterly which inc lud.e s

submitting of the Environmental Protection Agency' s National

Pollutant Discharge Elimination System reports.

Flinimum and maximum flows for springs and streams

are reported as stipulated in the Permanent permit.

To reference data collection and tabulation see

Des-Bee-Dove M.R.P.1 Volume 1, Pages 2-71 thru 2-98.



VMC ?.83 . 1? $lternate Water Supp1y f nformation

l{ining has progressed substantially since the

submission of the Des-Bee-Dove CoaI t'lining and Reclamation

application submitted on t'tarch 20, 1981. Utah Power & Light

eompany has legalty challenged this requirement which, to

date, has not been ruled on nor appeitea. However, Company

has disclosed the mitigation intended in the event

diminution occurs. Reference, Des-Bee-Dove M.R.P. I Vo1ume

1, Page 2-98.

Use of the access road will not effect surface water

or ground water nor its replacement.

UI{C ?83.18 Climatological Information

Utah Power & Light Connpany has agreed to provide the

Division periodical submissio*s of weather data collected

from three separate but associated sources.

Reference, Des-Bee-Dove Coal I't.inets lr1.R.P.1 Volume

I, pages 2-98 thru 2-101, annual hydrological report 1978

thru 1985.

Ul4C ?83.19_ Vegetation Information

The area of the existing sediment pond access road

lies within a mixture of pinyon juniper and salt desert

brush vegetational communities. Reference areas of both

communities were established in prior years to use as

reference for f inal reclamatioll. For additional information



'l refer to Des-Bee-Dove l"Iine

2-I20i a1so, see Volume 5,

vegetational mapping.

I,I.R.P"y Volume 1f Page 2-L02 thru

Maps 2-12 and 2-13 for

UMC 783.20 Fish and Wildlife Information

A compilation of Utah fish and wildlife resource and

habitat information has been provided in the approved

Des-Bee-Dove l1[. R. P . volume 2 , Page 2- 13 3 thru z- 14 G .

Ul4C 783.21 Soils Information

As the mine and its associated disturbances were

prior to Public Law 95-87 and subseguent regulations, soil
maps and classifications focus mainly on adjacent, areas. A

soils map depicting soil types and classifications can be

found in Des-Bee-Dove l,I. R. P. I volume 5 , llap packets z*LA

thru 2-L6 and descriptions of soil types is described in the

soils sections of the !I.R.P. I volume 2, Page 2-127 thru
2-L32.

Ul{C 7 83 .22 - 'Land Use Information

Land. use prior to mining was largely gra zing and

recreation. Portions of this access road were constructed

for the power line in this area. Since this road already

exists and provides public access to this area it is likely
that the land use wi 1I remain the sElme as prior to rnining

and poss ibJ-y enhance the area for public use , Re f erence to



€il

land use is pfovided in the !l.R.P. Volume 2, Pages 2-L46

thru 2-L49 and l{ap Packet 2-L7 .

UI'{C ?83.25 Cross Sections, I'laps and PIan

Included in this submittal and in previous

submittals are maps and d,rawings r+hich show the location of

the existing access road to the sediment pond. Refer to

l1[. R. P . Volume 6 and 7 f or the location of said maps .

Topographical maps and aerial photographs are

submitted to better represent vegetation, drainages and

existing facilities.

No mapping of coal, coal workingsr outcrop, dips,

strikes and overburden are included for reasons that they

are not applicable for this submittal.

UI'IC 7 83 .27 Prime Farmland, Investigation

It has been determined that the pennit boundaries of

the Des-Bee-Dove CoaI Mine does not guaIify as "prime

f armlands t' .

2-149.

Re f erence , D€ s-Bee-Dove I{. R. P. , Volume 2 , Page



PART Ul4C 784

OPERATION AI{D RECLA},TATION PLA}I

UI{C 7q 4 . 1l Operating PIan

The Des-Bee-Dove pond access road is an existing

dirt Class III road which spurs off the Des-Bee-Dove

junction road and leads to the mine sedimentation pond.

Approximate length of the road is 41000 feet.

For mining purposes this road is to allow access to

the pond for annual maintenance and guarterly inspections

{ see Map 5-3 ) .

The access road begins at Station 175+50 of the

Des-Bee-Dove/Wilberg junction road. The road has been

constructed to fo1low the natural topography to the extent

pos s ib le . Road width i s approx imate ly tt*e lve { 12 ) feet

wj-de. The overall road grade is approximately 2.2 percent

with a maximum pitch grade of 16.4 percent for a distance of

100 feet (see t'lap 5-8).

This plan is submitted in behalf of the unpennitted

portion of the access road to be included into the approved

Des-Bee-Dove l{ine permit area. The unpermitted portion

consists of a 50 foot wide corridor along the road (25 feet

on each side of the road centerline) from the BLIvI right of

way line on the east side of the junction road to State

Lease #436. The approximate length totals 3r137 feet,

containing 3.50 acres.



#

Plans, to upgrade the road to meet Class III

standards with drainage improvements were submitted and

approved by the Division ltarch 24 , 1985. These plans can be

re ferred to in the IU. R. P . Volume 7 .

UMC 7I4.12_ Operation Plan: Existing Structures

There are no existing structures associated, with the

existing access road. Planned drainage control improvements

are limited to the existing dirt access road, housed r.rithin

the proposed, 50 foot wide corridor (permit bound.ary) . No

modifications or monitoring are needed to comply with 30

CFR, Chapter VII.

UlilC 784.13 Reclamation PIan: General Reguirements

The access road will remain in use unt.il final

reclamation of the sedimentation pond occurs. Final

reclamation of the access road vrill include removal of

concrete drainage controls (cross-mains) . The material will

be disposed of at an approved disposal site and the natural

drainage channels will be reestablished (see Map 5-91.

Because of the limited and dispersed nature of

topsoil and vegetation in this arear recontouring of the

slopes will be performed in a manner that will minimize

additional disturbance. FiIl slopes wiII be restored

according to Ul{C 8I7 . 17 6 {e} . I"linor cut slopes will be

reshaped to blend with the natural contour as reguired by

uMc 917.176 (f).

r0



The major cut slopes located at stations 8+00 to

10+00 and 17+35 will be left in place. These cut slopes are

located in areas where similar slopes occur naturally and

reduction of the slopes would result in destruction of a

significant amoun_t of established vegetation. The road

surface will be prepared for seeding through discing and

ripping techniques similar to those identified in the l,lRP

for level fil-ls. Shrub planting will not be performed as

part of the reclamation of the road corridor area.

Invasion by t,he native shrubs and trees in the area should-

be sufficient to preclude the necessity for artificial

establishment.

Other than as indicated above, final reclamation of

the access road wiII be accomplished in accordance with UHC

8I7 . l7 5 and, the currently approved l4ining and Reclamation

Plan. Cost of final reclamation is estimated at $40r000.00.

See Figure 2 for an itemized listing of reclamation costs.

tffC 784.14 Reclamation Plan Protection of Hydrological

Balance

The reclamation methods outlined above and those

mentioned in the Des-Bee-Dove 14. R. P. have addressed, how

protection and control of surface waters will be

accomplished in accordance with Ul4C 817 .

1,1
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Ut-[C 7I4 ...+-5

Post mining land use has been addressed in the

Des-Bee-Dove l.I. R. P. I Volume 2 | Page 4-25-A thru 4-28 . The

discing and ripping technigues utilized to prepare the road

for seeding should provide equivalent revegetation cover for

grazing that existed prior to mining.

Land use after reclamation would primarify be the

sErme as be f ore mining graz ing , wildli fe habitat , and

recreation.

UI,IC 784.16 Reclamation PIan: Ponds, Impoundments, Banks,

Dams and Embankments

This road, serves as an access route to the

Des-Bee-Dove sedimentation pond. The reclamation of the

pond has been addre s sed in the !4[. R. P . Volume 2 | Page 4 -5

thru 4-5-8.

Ul,tC 784.17 Protection of Public Parks and Historical

PIace s

This section is non-applicable to the access road.

UMC 784.18 Relocation of Use of Public Roads

This section is non-applicable to the access road.

UMC 7 84. 19_ Underground Development Waste

This section is non-applicable to the access road.

t.3



r"lt
UI'{C 784.20 $ubsidence Control Plan

No mining is associated with this access road;

therefore, the subsidence control plan or modification is

unnecessary.

Ul{C ? 8 4 . 21 Fi sh and Wildlife PIan

Si-nce the road already exists and the approved

planned drainage improvements are considered very minor,

there will be very litt1e disturbance that would impact the

related environmental values in this area.

UI'IC 784.22 Diversions

No d.iversions or culverts are associated with the

access road,

Ul{C '184. 23_ Operation PIan: Maps and Plans

Included in this submittal and in a previous

submittal dated February 18, 1986 are detailed plans and

d,rawings sufficient in design and scale to meet minimum

requirements of ' this section.

UI'IC 784-21 Transportation Facilities

This section is not applicable.

Ul{C 7 84 .25 Abandoned Underground Workings

This section is not applicable.

14



UII{C 784.26 Air Pollution Control Plan

Periodical use of the access road could add to

fugitive dusti however, d,ue to the infreguent use the road

fugitive d,ust amounts are insigni f icant.

PART UI.{C 785

SPECIAL CATEGORIES

uuc 785.13

Thi s

Experimental Practices l"lining

section is not applicable to the access road..

UMC 785.17 Prime

It, has been

influence no prime

Des-Bee-Dove ltll. R, P.

Farm Lands

determined that, within the area of

farm land exists. Reference,

, Volume 2, Page 2-L49.

UHC 785.19 Alluvial Valley Floor

It has been determined, that

classified as determined under this

Determination

the project

section an

area j-s not

a1 luvial

valley floor.

Reference, D€s-Bee-Dove lvl. R. P. I Volume 2 | Page

2-150, mining plan decision document TA page 40.

15
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uMc 785. 2 1 f,oal Processing Plants, etc.

This section is not applicable to the access road.

UMC 785.22 fn-Situ Processing Activities

is not appligable to the access road.This section

16



DES-BEE-M\TE MII{E

SEDIMET+TFIITCI{ POND AtrESS ffiD

ffi

Ih€ De$Beelb\re f.fire ople<, oned bg Utah Fq€!. -andl f,i$rt Ccqgany

ard qnratecl by EEry lffnfug Oorlnration, ls locat€at ir NorttnEstern Erery
Oount1r, approcimately senen (7) miles Fst of Auftingtcr, Irtah. the nine is
olnratirg uder approved Eendt rm/015/017.

Itre nirNe prtals ard srrfaoe facilities a:re locatedl at tlp bad of an

urypmedl rnsh cr tlp scut$eastern perjreter of East lbrntain in tln Wasatdr

P1ateau. Itte nfub seilirentatiqr pcd is located afproO:utefy 0.95 miLes

scutlreast of the surfae faciliqT area.
Annuat rEirtt€nance otEratiqrs rcquire acce$ b the sealimntatiqr

patd. Eess is presently achtet ed via alr ocistirg dfu.t toad, apodrrately
41000 feet in lengttr. (See Drerfug C1tts10602-IlS, Stteets 1 ard 2, fbp hceet S3).

Tte aeess road begins at Staticn U5+50 of tjre Des-Bee-Dove^{if.berg

Ilaul ead. The road has been csnstrlrted to follcn tJte DafiEal topographl, to
the €r*ent trnssi.ble. bad width ranges fr(rn apgro<imtely trEhre (121 feet, to
app:odmtely tlirty-five (35) feet. Ihe overall road grde is ryorcu.jmatefy
2.2 peroent wit! a tnaxfinn pitch grade of 15.4 percent fc a distance of 100

feet. (See Drilirq cs806D' Sheets 1 thnr 3, lb.p Packet 5{).
lhat porticr of tle access road flrcm the IIaUI Road right-of-iEl, litE

to statidl 31+52 lies qrtsidb tne presert petdtltt bcl]rdary. -:lts€f@, tltis plan

addresses Wgrading !t" -+ b. ngg9, lln:i III "*. , _

-Ti. .cc... rctd loridc lrcludes an
-'l
area trrcnty-firrc (25) feet dt eactr slde of tlte centerlilE of tte e:dstirg access

road as indlicatedl cr fanings C1F10502-D€i, Sheets I ard 2 (lpprudnate$ 3.a9

acresl (lbp Paef<et $3).



PROPOSAT

Itre access road crosses three significant ephaneral drailages and

se\reral snaller chamels thrcughout its length. these locations requi:re
upgradiJtg to achieve C1ass III road stardards. The drainage crossirg locatiqrs
ard other areas l*rich require dlrainage jr{ro\r€fiEnts arre iliicated on Drarrdng

cs805D, streets 1 thru 3,(Map Packet $-8)
Drainage jrproverents include construction of roaCside ditctes to

col.l-ect nnoff arll c$crete cross drafuF ard r+ater bars to convqg the rutoff
across tj€ !oad. Desi.gn of tie &ainage st!.uclf,.lres is based qr a 10 year - 24

hour precipitatidt e\rent. Drairage areas are ildicated on DrarrjJrg O{-10509-DS

ard sulponting calculations are provided irr the appedix (Urp Pad<et F5)
The tlrree .el*renreral drainagres are located at staLions 16+40, 29+50 and

32+87. In addition to tlpse locations. a fourth. less significant drairage is
i-ntersected at station 24+50. The access road also iJrtersects trro otler
drailtage dramels at stations 11+25 arxt 13+29. (See Drawing CS805E, Sheets 1

aili 2 and Drar,ring CS806D, Sheets 1 thnr f , (f,ap Packet 5-8 and !-9).
A srnmaq/ of the nnoff . florrn, disclnrge velocities ard drainage

stnrctures prcposed fon ttrese locations is presented in the follor,ying tabLe.

TABI,E 1

DRAINAGE STRIJCTUFE STJ}1'IAHT

STATION

1L+25
13+29
16+40
24+50
29+50
32+87

DRATNAffi
FREA #

7, 18
6,13 r14 r 15,16,17

13
14
t_5

16

FT,CPf
(cfs )

35.22
L06.27
21.07

6 .59
9. 89

20.80

CROSS DRATN

I
16
I

1,00
1,25
0. ?5
0.50
0. 50
0.75

6
I
I

DISCIIARGE
\ffiOcITr (Ssl

g.0g
10.90
7. 53
5 ,40
5. 59
7 .46

*See Dravdng GFiS804A for typical desig'n,

2



Road surfaoe drainage will be collected irt road side ditctps and

routed a['ray frqn the road sr:rface, to cross drain stnctures ard to water bars

at stations 22+52 ard 27+70 (see Drawing,CS805D, Sheets 1 thru 3, and Drahrjng

GENS816A.) The roaa sut't'ace will be sloped tc'rard the side drainage clitctr. the
roadside ditclr, frcrn station 6+00 to the concrete crossdrain at statiqr 11+26,

will be lj-ned with graded rip rap to control charurel erosion. llhe dcrrn slope

area at the cross drai-n ard ldater bar disclurge points wi1l be gotecte<l fron
ercsiqr ty rip rap (DrO=l ft ttrinirun) . Tlre rj.p rap protectict at station 11+26

wil} ortend aoross tl:e natural strean to pre\rent erosiqt of tle stream charuel

ard the strean barik opposite the discharge point.
lltre prirnarlz use of the access road will occur dluring nairrtenance and

cleaning of the sedfurentaticr pord. Inspection ard nairrtenane of the access

road will be corritucted in conjunction with tle pord hspection anil neintenance.

RECT,AMATION

Ihe access road will rerain i-n use until firnl reclalaticn of t}te

sedinentaticn pord ecurs.' Firral reclarmticn of the access road will irclude
rspvaL of the concrete cross drains. Itrc raterial triII be disposed of at an

approrred disposal site, ard tlre natural drainage channels ltill be reestablished.
'(See Dranrrijlg cs8O5E, sheets 1 ald 2,(Ibp Packet 5-9).

Because of the limited and dispersed nature of topsoil and vegetation
in this
milimize
817. 176

contour

be left

area, recontorrring of the slopes will be performed i-rn a manner that r^rill
additional disturbance. F' ill slopes will be restored accordixg to UI'{C

(e) [inor cut slopes will be reshaped to blend with the natural
as reguired by UI''C 817.176 (f) .

Thre rnajor crrt slopes located at stations 8+00 to 10+00 arrd 1?+35 will
irr place. These cut slopes are located in areas where sirnilar slopes

occur nal rally and redrrctiqr of tlre slopes vDuld result fui destnrction of a

significant anumt of established vegetation. Ttre road surface wi}l be prepred
for seeding through discing and rippirg tectniques similar to those identified

g



in the MRP for level fills. Shn:I: plantirg will not be perforrred as part of t}e
by tJre rntive shrubs and t-rees

the necessity for artificial
reclarnation of the road

in the area should be

establistrrent.
0ther than as

will be acccnplished in
t'ti.:ning erd Reclarnation

$40,000.00.

ccrridor area. Invasicn

sufficient to preclude

i-ndicated above, fi:ral reclarnation of the access road.

accordance with {-E4C 81?. 175 and t}re currently approved,

PIan. Cost of firral reclarnation is estirnated at

#
4



APPES{DIX

DES-BEE-DO\TE SEDIJ-IEbITATICI{ FEE

ACCESS FOAD ITY]]RO]SGIC CAIXUIATIChIS

U,D,O.T l,larrual of Instmction, Part 4, Road Drainage.
Snall Area Rurpff Formul-as Qf4. x LF x FF

Where: Q- = Design discharge in c.f .s.-r

Q* = Disctrarge Fornmtu Q. =

LF = Lard Factor

FF = Frequenry Factor

A = Area

tll (K) {A} '795

Frcnr Des-Bee-Dove CoaI lu1ine Pe:rnit Application
VoLme 6, Addition 1-11-85. D*s-
Road Hvdroloqic CalcxJlations

l,F = 1.5

FF = 0.82

K Factor = 0.15

Drainage a-reas taken frsn Drawing C"F10609-DS.
Areas determi-ned hy planirneter.
Drainage stnrcture design is based on a 10 year - 24 hour

precipitation event.

.015

(1) ( .151 (35 .64) ' 795

.15

CfO=O*xLFxFF

: {17.13} t1 .5} (0.82}

= 21,07 cfs

35. 64

Qc=

Acres

{1} (K} (A) ' 795

.15

= 17.13 cfs

5



,l

fil

r,neA #11:

AREA #15:

4FsA #16:

AREA._f 18:

8.26 Acres

Qc = (1) (.15) {g.26} ' 795

(1) ( .15) (14.53) ' 795

QfO = (5.361 tl.5) (0.821

= 6 .59 cfs

QfO = (7.19) (1.51 (0.82)

= 8.85 cfs

Add 9t of n:noff
frcn Area 4. {See l4RP}

= 8.85+1.04 = 9.89 cfs

010 = t8.391 (1.51 (0.821

= 10,33 cfs

Add 914 of ntnoff
frcm Area 4.. (See l,frP)

= 10. 33+10. 47=20. 80cfs

Qfo = {14.65) (1.5) (0.82}

= 18.02 cfs

QfO = (5 ' 90) (1.5) (0.82)

= 7 .25 cfs

11. 96 Acres

ra t1) ( . 15) {11 . 96} ' 795
vc

= 7.19 cfs

= 5.36 cfs

14.53 Acres

Qc=

Qc=

.15

A.REA- #17:

= 8,39 cfs

29.27 Acres

(1) ( .15) (2g.271 '795
,15

= 14.55 cfs

9.32 Acres

Qc = {1} ( . 15) (g.32) '195
.15

.x

6

= 5.90 cfs



4SEA #5: 55.35 Acres, Q10 = 29.90 cfs (Frcm MRP}

AREA #7: 50.89 Acres, Q.,.,* = 27.97 cfs (Frcnr IffiP)
10

ET.cfiilS AT ROAD STAfICT{S.

STFfIION 11+26 = Area 7 + Area 18

= 27 .97 cfs + 7 .25 cfs

o-- = 35.22 cfs*10

#
SIF{IION 13+29 = Area 6, 13 ' t4, 15 ' 16 ' L7

= 29.90 + 2L.07 + 6.59 + 9.89 + 20.80 + 18.02

Q10 = 706.27 cfs

STATION 16+40 = Area 13

QfO = 2I.07 cfs

STATION 24+50 = Area 14

410 = 6.59 cfs

STATICD{ 29+50 = Area 15

QfO = 9.89 cfs

STATIS{ 32+87 = Area 15

QfO = 20 - B0 cfs

T



Cross drain sizi-ng is calsulated accoriling to plocedures found fut

Applied Hydroloqv ard Sedjrentoloqy for Disturbed Areas by B. .7. Barfield, R.

C. h'a:rrcr ard C.T. Haan, 1981. Pages 158 ard 159. A snrna:r1z of tlre
calculations follols:

Slope = 0.02 t2*)
n = .015 {l'larrrrings n for concrete lined channel, Page 159}

D {fr}

11+26
L3+29
16+40
24+50
29+50
32+87

I
1 .25
0. 75
0 .50
0r50
0 .75

r ( frl.

7 .r9
L4 .47

7 .12
5.10
6. 98
7.10

STATISI O rnru (cfs-)-

55. 52
163.94

35.02
13.43
17. 91
35 .02

d (fr)

0. 81
1.02
0.59
0 .36
0. 38
0 .59

iro (cfs)

35.22
105,27
2L.07
6.59
9. 89

20, 90

v (fpsl

9.08
10 .08

7 .53
5 .40
5.59
7 .46

r (fr).

I
15
I
5
I
I

I
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If b >> d then the 2d in

CHAPTER THREE

the denominator can be ignored leaving

g=bd=6
b

For a parabolic channel

1

R= ,-d. =zd
i.5 t4 3

If t >> d then 4d2 in the denominator can be ignored leaving

R=t1d =2d1.51 3

These approximations can serve as initial estimates for d in trial
and error solutions that often arise in open channel hydraulics

Trlonglor Crcu Srflon

,. 
Porobolic Crog Srctlon

Figure 3.8. Properties of typical channels.
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r59OPEN CHANNEL HYDRAULICS
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l. JIILI Zf , lgg0 LTITER TO llR. DAVID SI{ALDOI{E FROI'I l'ls - PAITIEIA

GRTIBAUGH-LITTIG

2.

3.

4.

5.

6.

7.

8.

JttLT tZ, 1990 ltE[,tO FROIi TOl.t IIUNSON Ttt ll$. PAl'lELn GRUBIUGH-

LITTIG

TEST PIO(rS - OUTLIIIE

JSLU 31, 1990 LE|ITER TO ![S. PAttlELtr GRIIBAUGII-LITTIG FROI'! VAL

PAYI{E (IfrTH AERTAL PHOToS}

HAttL ROAD RECLAI'IATION STUDI

DES BEE DOVE EROSION TASK FORCE AGEHDA

NOVEI,IBER 13, 1991 l{E[.to ro TASK FORCE I'IEI'IBERS FROI{ GLff DAVrS

DES BEE DOVE HAUI., ROAD RECI.,A}IATION STUDY RT'T{OFF AI{D SEDII'iEHT

YIELD I,ioHITORING PROGRAIT (I{ITH DRAI{ING}

I
9. JUHE LZ, 1992 LETTER TO PAI,IELA GRUBAUGH-LITTIG FROI{ VAL PAYNE

DES BEE DOVE TEST PIfT PI,AI{

lO. SEPTEX.IBER 25 , LggZ LETTER TO l,ls. PAI'IELA GRUBAUGH-LITTIG FROI{

VAT PAYHE

11. FEBRUTRI 4, 1993 LETTER TO US. PAIIELA GRIBIUGII-LITTIG FROI{ VAI,

PAYHE

lA. I,IARCH 26, 1993 LHITER TO US. PAI.IELA GRUBIUGH-LITTIG FROH VAL

PATIIE

13. PttRE LM SEED (PLS) DETERI'IIHATIOH -

14. PT'RE SEED TESTING - HATIVE SEED

15. HATIVE SEED GERI'TTNATIOH TEST REPORT

#retl - 1818)

16. HATIVE SEED SOTIRCE

1?. I{IJRSERY SEED SOTJRCE

18. SOrL frHALvSIS REPORTS (09/30l92l

I{ATIVE SEED

r-jr,:n ? fi 1993
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$
Nonnrn lL Brnltn:r

Oorrnrr

DtcC Hrnrm
' ErrcuciDinfltr

Iltrrrn R l{rdron. PttI}.
tlrrdm Dlnrrr

Stat*, of lJtah
DEPARTME NT OF NATTJRAL BESOI,IRCES
DIVISION OF OII" GAS AND MINING

355 Wa3t Horrh TflnPb
3 Trird Crnta. $rilr 330

Sril Lrkc Ory. Utrh t4180'1e03

tot-53t-st40

July 25, 1990

$IECEIVHD

_jul:] [ i990

Permitting & Cc:t:lliiilce
-tJi'".t- ' I "l ::li1 []i',is, ::'

44, f, Ftn"cLu (
14" y'l*"v

l.

Mr. David R. Smaldone, Director
Permitting, Compliance & $ervices
I,Jtah Power and Light GomPanY
Mining DMsion
P. O. Box 26128
salt Lake city, l,ftah 84126-0128

Dear Mr. Smaldone:

Fe:

Attached is a Technical Memorandum that reviews the above-referenced

reclaimab_iltty of the Des-Bee-Dove Haul Road. The operator must commit to a literature

search aiO a study of reclamation options and initiation of test plots for this site.

A time frame for this project and a work or.rtline must be submitted to the Division

by August 3, 1990.

dih
Attachment
cc: V. Payne, UP&L

oAf Team, DOGM
AT

fitsrdogfottrtwtff$ol[r

I

,ry1t9rypffi;m;.'.'".,
__EFr,-E#,trJifiiD

Eie-Qove-Mine. AGT/915/01?. Fol-der #2. Emery County. UtFh

Pamela



$
Normrn lL Erngnrr

Gournw

Dtt C. Hrnrcn
. Errrut* Dintro?

Diurnc R Niclroq Ph.D.
DiYt$ott Darrfiot

Statt- of lJtah
DEPARTMENT OF NATT.JRAL RESOI.IRCES
DrVISION OF OII* GAS AND MIMNG

355 rrycrr Nofln TrmFlc

3 Trird cfiilct. $rilr 350

$t Lrrc fty, tJrrh 641to-le0:l
00t-538-33.0

- July 12, 1990

Panela Grubaugh-Littig, Pernit Superviso!

Urru Drvxsrol{ Ou"fts AI'DlilDtstc

TO:

FROT{:

RE:

Ton llunson, Sr. Reclanation Eydrologist H

-

Slmoggis

0n July 12, 1990, val Payner.Utah Poltet and Light Conpanyts
(UP&L) representative, net witb Divie ion Pelsonn-e-l Susan l4ite'
Iieorv SauEr. Jesge Kelley, Jeff EonoDs, and Tom tfungot to discusg
the -reclanation of the D-es-Bee-Dove Eaul Road aad the Initial
Conpleteness Review fol tbe De8-8ee-Dove l{ine.

gnalys i s

The neeting involved a lot of discussion tegarding
reclamation of the Eaul Road in terms of regrading sloPes,
erosion controL, revegetation success, and ongoing erosion
test plots.

The DivieioD staff preseDted the oPeratot with a 1i8t of
tooics aad ideas wbich were inteaded to belp bln formrlate a
reElanation strategy. It was tbe genelal-conseosus of ell people
involved tbat we do aot bave euorgh techaical iofotnatioD at this
goirt ia tiue to uate au inforned fiading regardiug reclaoation
8UCCe38.

To catisfy guestions regardiug teclanatiou optione raised
in the Initial Conpleteness Review, and declde what tbe oPerator
would be reguired to do. Tbe operatol sa8 reguested to follow the
following teview franewotk.

1. Literature seatch,
2. Study feasibility of-reclarnatioa options aad iuitiate test

Plots/consultant tevier.

ln additior to a comitnent and a tlne frane for conpletion
of all comitnents regardiog a reclanation plaa, tbe operator was
requeeted to fornulate ideas baeed on Dresent fnowledge of
redlanation of llaDcos Sbale aod greeent tbeD 81089 witb the Initial
Cougleteaess Review ResPonse.

'r 
aod Aartt'.ndott

the
f utur e
cont ro1

i

-

rr!{l 2 B lgg3



-

Page 2
lteto to P. Grubaugh-Littig
ACr/015/017
July LZ, 1990

UrnH E)::,ilslr:lq #n, Gas AHD MnfiNfi

Baged on the couplerity of this lssue and the lack ot
knowledge regarding reclanatiorof llaacoo Sbale, it_was decided tbat-tiiUiiiic ali iutoiuatioa available aud aseeesing tbe teagibllity ot
IroiiriaEation of new reclauation netbods anil techaiguee will be
paiatouni to uerely chooeing an inoediate cource of actioa baaed on
preseat knowledge.

Recomendatione

The operator be reguited.to-naintaia a strict tine frane
for review of iata, studyin! feaeibility of teclaoation options' and
lnplenentation of test !,1ot8.

Another ueeting of aU partlee concerned be beld to better
rtefine reclanation straEegy and to naiatain a diligeot and
respousible effort to obtaiD a feasible leclanatioD PIan.

djh
cc: rrA Team
AT46/34-35

I
I'



uftth
p.s!il"EJ
Mtr{tNG OtVtS|OH
P O Bor 310
Huntrngton. Utrh la52E

July 31;1990

lfs . Pame l a Grubaugh-tl t t t g
Perml t Supervt sor
Dlvl elon of Ot I , Gas
3S5 tfest North TemPle
S Trl ad Center ' Sul t e
Salt Lake CltY' Utah

end Mlntng

s50
8{180-1203

n':f, 2 B fggS

Ut ah Power and
oloer

Smal done det ed Ju ly
f or the above

Cq|{PLETION DAIE

s/30/e0

10 / 31190

I

RE: Dee Bee Dove Haul Boad Beelametlon
8ny, lJe S |'ee Ye Mlne

ry Gountlr_ !rq4

Dear Ms. Grubeugh-tt t t tg:

Subnltted ln regponse to your letter to Mr'
Ltr, 1990, please flnd the propoeed schedule
referenced Proi ect.

PAOJECT PHASES /TAS]KS

DES IGI{

I,t tereture Bevler
Ident t fy rel evant faetore and opt I ona

Gradt ng
Ilr a I nage
Eroslon Control
Reveget at I on

Si te /Area Ctarecteri zet lon
Sl te vB I I terature Info

TopogrePhY
Solls
Vegetatlon
Ilralnage /Eroglon Patterne
Preclpl tat lon

Degtgp lleveloPment
Consultatlon
Bngtn€erlng
Hydrology/Eydraul lcs
Vegetat Ion
Eroslonl$edlment Control
Monl tor tng

6

r/5/er



De et gn Bevl ew/ttodi f t cat I on/Approva I
mGffilostl
Coneultent

IMPTEIT,TEIMATION

Mat erl al e Procurement
Stope StebI I t zet lon
Broilon Cont rol
Revegetetlon

Seed/Pl ant s
$otl Amendmente

St te PreParat lon
Iflaterlel-a Instel I at lon

IT,ION ITOBING AI{D EVATUATION

Stabt t t tY
Eros i on
Sedlment Productlon
PrectPltatlon
Yegetation
Sol I e

The prot ect invorves several uncontrol labl e f actors lncluding the

eehedulee of yarlous p*"ig**l ( tncludlts DOGTI and OSM) '
I aboratory t ime, ayaii abi t i ty oi materi als and eeesonal

eorr'ideratron for irpi;;;;i"iion. Ttrerefore, I feel the Propoeed

"*-rt*d"r" 
ts- realtstic snd ressoneble.

Ifyouhavequeqllgn8orcomenteregardtngthlamatter,Please
eali tre at t8?-9821'

stt'cer.tilI r /-/
iltf ft--rJ

(7 r al

Va I Pafne
Senior Envi ronment al Engtneer

VP /do

ec: D.1ll. Jenge
s. ctttd
G. Devl s
T. Faucheur
M. Moon

s/15/91

10/15/91

t-

-

nrt 2 B 1993

Ut*H Drlflslou 0n, Gns AI'ID lYlnrlllc

s/r5/95
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I
DES BEE DOVE TIAUL ROAD

RECIAMATION STUDY

INTRODUCTTON

Tte focus of the Reclemation study is primarily the Mencos- shala Therefore; the

following information, regarding the rrrsi three phases of the study, rddresses only the

portion of the haul road which impncted the Mencos shale- speciticelly, the mqior fill

Imp* bceted betwrcn Stetions l3l+00 and 142+00'

PTIASE I LIIERATT]RE ON SEARCII

Because the primary issues aFe reclaimability and ernsion of Mancos shrle, the

literature review focused oo these issues. It should be noted that the gathering of

information is a continuingproce$s. fire m4ior literature sources are listed herein' fitese

references provide usefui information as well as valuable additional refertnces for

continuing reseflrch'

Bureau of Land Management, lg85; Gutlv erpsion, Technical Note 366' US Dept' of

Interior' l8l' Pages'

Bureau of Land Management, 19?9;

f.reld, Emery.county utah, EMRIA Report No. us Dept of Interior, 413 page$'

Heede,BurchardH.,Lglfticu|hldeve|op,mentandcontro|:thestatll$ofoul
knowtedge, usDA 

-For. 
serT. Res. pap. RIvI-t6g , 42 p, Roclcy Mt. For. and Range

Exp. Sta., Fort Collins, Colo'

william$, R.D. and $chuman, G.E. (Editors). rgt?. Reclaining mine soils and
rmlan|rr16!

soil consenation society of America, akeny, Iowa'

As stated previousry, onry the mdor reference sounce$ rre listed hens other

refertnce$ aFe cited within the text'

PHASEn SITEMZATION

Climetc

The Des Bee Dove haul road is located near the base of the eastern slope of the
-! rL^ *l-*aarr

lvasatch plateau in western Emery county, utah. ll higher elevations of the plateau'
-rt.rrfallwil$att;ll f r.lrt

10,000feet,annua|precipitationaverage,*oothan-l5|#F#ffiffi}'i:.1*::l?llf'T;
This precipitation depletes the moisture from

downslope fl ow significantly dryer'

nrt 2 s l9g3
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Data frou the
mlles northuest of
feet, indicates a
inches. The nean

PaciflCorP East t{ountain
the haul road site, tt a

mean annual PreciPltation
annual preciPitation at the

eather station, lr5-
;urfrffiffilry qyt GIF'SUdtInnnG

fa

10 uiles southeast of the'haul road site at an elevation of 5 r 800

i"*[r-f" 7.i inches. The uean annual pfecipitatig. at the haul
road site, elevation ?r0o0 feet, is eslinated to be approxinately
11 or 12 inches.

A comparison of the seasonal distribution of annual
precipiiation at East ltountain (uater years 1980-81 thru 1988-
g9) and Hunter plant (uater yeais 197s'tt thru 198s-89) indicates
tha following (see Pages 4 and 5) :

'l

",--.-

-

Hunter Plant

The seasonal distribution of annual precipitation at the
haul road site is expected to be similar to that of Hunter P1ant'
ltost of the precipitition is received in the trsummerrr season

;;i;";irv in-the lorm of thunder storms in Juty and August.

Estinated annual temperatures at the haul road site were
also extratolated frou tha East l{ountain and Hunter Plant average
annual temierature data (uater years 1985-86 thnt 1988-89 ' Pages
6 thru 9) .

IFqATT9H

East tlountain

85-86 {0.2

g6-87 40. 1

gT-98 38.6

88-89 38.9

Hunter Plant

East l,tountain
AV. AI{H. HIGTT AV.

YEAF TEI,IP. (oFl rEl[q. (oFl
IST{ AV. TIO{HTEST COLDEST

TEI|TP. .(OF} UOHTE IIONETT

SEASON

Summer
(Apr-oct)
Winter

(oct-APr)

Summer
Winter

62.7

60.3

62 .6

61.8

70.8

7L.9

PRECIP.. iTNI

62.13

68.46

55.94
48.77

Aug

JUI

JUI

Jul

t AN. PR.

47 .6

52 .4

53.4
46.6

Nov

Jan

Dec

Jan

85-86

86-87

49.4

47 .5

25.1

19. 5

15. 3

20.1

26.9

21, 5

Aug Dec

JUI Jan

ll



87-88

88-89

49.3

50. 0

'15.7

76.5

1?.0

16. 3

JuI

Jul

Jan

Jan

The average annual tenperature
expected to be approxinately {30 F.
is- expected to be- approxinately 650
Iow average tenperature is expected
occurring in Januatl.

at the haul road site is
The high average temperature
F, occurring in JuIy. The
to be approxinately 2Oo F,

The slope aspect at the haul road site is generally
southwestern.

Soils

The soils at the haul road site are classified by the Soil
Conservation Service as Rockland (ScS Soil Survey, Carbon-Emery
Area, Utah 19?0). Discussion of this soil type is included on
pages 10 thru 12.

Additional soil chemical information is included on page 13.
These soil analyses were performed in conjunction with the
existing vegetation test plots.

Vegetation

Vegetation cover at the haul road site is very sparse
(estimated at less than 25t overall) and is doninated by
Ha_Io .

slope stability
Soils engineering and physical properties are discussed in

the stabitity analysis perfotmed by Chen Northern, fnc. This
information is found on pages 14 thru 20.

Slope erosion has been uonitored since 1985. This
information is presented on palles 2L thnt 24.
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60 SOIL SURVET

ire tht ,.

I

sD€rsed with tnels of the Rrvola soil (fig. lS). Both soils

#c on flood plains rnd rlluvisl fsns.
Included i"-*nppil**[* snall *effI of Billings silty

clry lolm."Totiti- is rapid frcm the Bundtrson sgil' and m-ost

.**r *"6in gi tiio r to eo feet deep r4d. 500 !o I'p00

i*i'*il*Jl ll.?d;rtting is .omrnon,'and it is.forrning
-[--ifJS iiiili;I"-pt"d wjndblown humrnoels less thsn

;:il;'if*h'*ur. typi-atty, these are on the east rnd
;"th sid=es of gremew:ood ind other plalts'--tL-"-,oi[ i" tfii= *spping unit are sultcd to the produc-

tioi-":t tang* foragr. fontiotting gully erosion *nd te,gu,'

lating the imount and season of range uee are nsecefl'

ffi;fits ir*'i*.u *nE t*dit€ g*f+ 1* ngt fersibl*"

becouse-of the small lmount r

in capabir*y un* vrre-D, +:l{fftr#f*'T,f [ii
is in Desert Loam Bottom range site)- ni*tn'ash (Rvl consists of itreambods or rirerbedq
i#;lilg l,ib";.-ioops and other channels. These &reas

ars exDoseo at low'water and subject-to. shifpf.ng dur-
ins petiods of hieh water because of deposttton anc

ffiiali. fi; alp"iTt-n *tt*tiols ane estrem'ely. variable,

Itfi 
-.'lf; ;**F*'"tin:1,ff ,l'"Hh$il'"Jtt'*lTTi*t

;;ffi;lli*ntt"led and hive little or ho covel of vegeta-

ili"". i-C;d[itity rurit VIIIw-I, nonirrigated I not rated

for other uses)

*,*lill'ttitHf .t;"ft il'x'l:i-f, f 'H*,'tuti't3'[1""*"f;;d;;r of .tr"t*'rnd sandstone. itost of this land tfp,*
is modirately eroded, but manY area.S are sererelv erooeG.

Soil charrrterist-i.* "l* "i*otfo."*il*.a 
6y the stlones and

boulders. Theitop** ars very -steep-to 
peipendiculrr, but

;;iitllt_f-g ari bet'reen-so and 80 percenr'

srndy roams. iffiHtfl**Tnff tiY,*;Hi"1"'trt'H:

s.eFe inclusions of shrllow fine sendy loams. Also in'
ctuaeA on-soms of the north-facing slbpes in the moun'
iii* -tins the **s[ iia" of the srlrvey- art& rrere smell

arem of rln unidentified soil.-- ttri" i"ttA type has *lmost no vrlue for farmilq' 1]'
though some ridas have a spers€ cover of grass, *rgebrusnn

oinoi', and iuniper. This vegetation Erots on rll erPGuItE
but it is dbminant on north nnd west eTPosures. Dlnau

areas "* ".*oibit 
to ti"otock and wildlife, but most of

;h; lild typ€ ili;;-=t;p tnd rocky for grazing' (Capa-

bility unii, 
-VIII5-3, nonirrigated; not rated Ior otber

us€s)

Saltair Series

Soils of ths Salteir series are deep, poorly {oio{'
rerT strongly saline, moderately fine texturcd, and n:arlt
level to gJnlly. sloping. Thep occuDv moderate to large

sreas on tlluvirJ i"ni, on dood piiios, .end. in narros
iif*i"T dtt"dnfiese boils have fotmed in allurium de-

rii-a from nt"ri"* itirle and sandstone. The vegttation
ii grLt"Egd, saltgrass, et{ kochia, bl'r! bTg^torfaces are

;;fi*fi.'ni#rtrons renge lrc_m 1,000- to. 6,500 feet. The

;"";;i ;iriall is 6 to tl inches,'and the mean annual

;if-t**p**tor. is 4?o to E4o F. The frost-free semon

is 110 to 160 daYs- I; a tvpical ptint*, the surface layer is ligit brownish'
grii,-rii;;;F :olArbftl, - 

very stroirgly. snfine siltl'. c.l a,r

f";fi' *bo,rt= Z in.t"r ttiict<. The und-eilying- mlterial is

iilili uro*"iit*ra-iand light-gtay heavy sih'loam that

ir-t-*'Jtr"rgifi"ii"* i" tfie uflpei part. Platy cnrsts.of

,ott oi, the silriace, underlain bY lnyers of soft' granular

*"i*ri*I, are *oin*on. The conteni of salt is g percent

or more within 20 inches of the surface.-This 
soil is used for range, but the quality of the forage

is poor'
B*pr=t.ntative profile of Saltair silty *lt: I,o1F T=t

pastfre, 1300 feel north and 500 feet rrest of the *r-h-.

corner of section 13, T. 1? s., R. I E. iu Emery corr.ntt,

Utah:
Allsa4 to Yr lneh, Sravish'brorn (2'5T .ptzl - 

slltf e.!t
f*L'futf-gt"iisl brown (2'5T -4l2) rhen moist;
*oT, thit' -ptrity rtmchre breaBlng to moderate.
a"*. 'st""oi"f structure; eoft' flm' verT 

"deLt 
*q

prrriu-c; pfentuut lerge rm!s; maDy medlu^m rad
ifnJ 

"elfe-utar 
porEn; strooglt celcereoos; strondl

"ur"ld;--tpg 
fr'gt ; 

'tltu srti cnrst; elelr' soot!
boundarY.

Al2sa-Ya i*b-i; T hches, Ught brownish--gray tg-fY 0/21

tilii-.rii loam, gravish browu (.e-5r 5l2l -*ber
t#ti-iltol' i]ef cGuucr yellowisb'brorn (10T8
rleT-ilotu# i *Eli' to moderilgr' flDe' eogular blocrs

;:'*-ttfJ.","ff ."o,",IfiJlfl*J*";uTfl ':"Till'f*',oi -*.ciurir -aud flne pore$; strongly calcareoue

-od*;t"L? ilEattoe (pE &3) i ve-ry strontlt tallne '

"no.rs"""l 
sall ou minl ned surfaceg end lu ports'

crssr-?eiTi*'ilx;f;',!t"*Tru"#;niq!-gmv-f ^2:5r6721begvl

Fisurc It.-An arer of $vgla-Bundgrson- cor1dg.l. I to I percent

il';; ;fu;t- Ti; ilJrl'l-"re, iisht-cotored-dickspotr ge thq

;;G'i;"d' *;il* -loe, falut, sraY (s lio
' -in$,*kl*i reih, fue, eugular bloch'y stmctult; r€n' relh, 6ne, eugular blocx'y strgctuFe; ren

tty 
-tt, verl Jttcuy and very plastle; fe*

*J: i.ooi*on- medirim portg; ruontlr- cll
;_r6ry- etrously- sallne;- efrorescePJ FJ!,.11

coqBQ4, (10fR 5/{.

*"t*i; il*ooi*on- medi{g ports ; ruo1sll.^ cl-i

ish in poi*; stronglY alEalint

-- sllt lErm, SoyGU browu (2.[T 6/21 wben moi*
I"friltiq;-4.if,'", 

-oisitnct, 
veudwish-browu (10IF I{1

Jri'p['J iiilt' ri J reritv t"te' tisht'colored 2 E t9g3
ny ped

wavy boundarg.

20



l4 SOIIr SURVET

CTPAAILITT UHIT Ylltr{ {I{ONTRIIGIIIEDI

This cepabilitv unit consists of the lsnd tlp-e.River'
wash. wUith is irlvelly and cobbly. Arc-as- of thts lsnd

l#T##i * T' ffrnqig'l'Hli"-',Hu,fo,ll' H'fffi i:
e

I L:r- I
EgYar-!t

C.ifABILTT Ul{It Ylllr-f (t{OtflRnrGlrED}

This capability unit consists of _deep_, poorly drained,
very str.ongF salinq fio* F4ured *nd modoret€ly nne

f "*#rut''Tf, :$'.Ji'#l"l#-*it:T*#'H'-'*rH
LiUUi"g=, ani Saltrir -series.- B€cfise of tn.ir high coutent of selt, these soils hav.e

""G*ritif;-ilG.-PT;Gcanngtgrow.-on.therr.Erperi-li"" i"aicates ihat t**l*i*ing the$ soils for use as salt

iil,"a"ilp*ior* is economicilly not feasible

CAPTBILITI UNIT YItrFr (NONIRRIGA"EDI

This capability unit consists only of bare, steg ledgp
of Rock land cin which planls do nof grow. 'I'he 

_ontJr

i}-i;-fr;-*itatit* habitit, water supply, and esthetic

purPoses

CIIPABILITI' UHIT YUIF? (NONIRIICITEDI

This capability unit consists of rcugh, broken' and

nearlv bare ,r.ri "f ilrdfr"d *"a "t *-nu"demon soil.

idJi ;rer[ d; tittG potential fo.r _t!e production of

"f-"G 
*na *r* sources 6f sitt carried by 

-nrnoff.
t"$ii*ti';;.;;; 

o="a for a limited amount gf. g.tutilg.
Tbe &reos are used mainly, horreverr-s.l habttflt tor
rvitdlife, for rtater supply, and for esthetrc Purposes'

Estimated Aields
Table 1 gives the estimated average lcre yields of the

ori"*ip*I *-ropi ""a-p*"t"." 
grown on irrigated soils

il^.d;;GoJ"i*ir "f-*'*rogq*"it .Thpq yielils are esti-

-rfi ;-tb; Ui"G "t "*rFes 
obtained fr6m farmers for

th" =difi" roif+ il fi"td Jbeerv*tions of q'il sgre-ntistq

;i"ff d;l- ;;hit.a Uy economists .of bhe Colorado

ill;d St"""g*-FHi*r If no iuformation was available

i61; ;;;f"l*;-#it; t$ €$imalps wens made on 1he'b;*f ;i;Adt oo i similsr soil' OoJf Pils t'hat rrs
;rffibfffJ" th- ;t"pr *d p*turg sPecified are listed in
t"[i" r- lt * gi-t;iLt' yiefas msy bd considerably higber

or lower thtn the estimdpd overage. . ..-.U;d;; 
Ugtr t-"-lsof nrnagemenf yiel{s are bns€d on

. rtoiilf;d .top rrtation bnsjslin-g of .5 Ye&r,i of a

'#,lfi ,fffiTJl T*tr"*'";i'u, ttfu "J HJ .ffiH+
J"""""-*ro.-t[L fi*at "f *t"-"tops to be flrorcn d,ene;rd

"rth6 
espected supply of irrigotion water. Oats or barley

il"r.i""fii';;; grorrn *s I nufu cr.op to new seedings of
alfalfa."'ffiJiields in columns A are those tha[ c*'n be espected

""a*t 
i't*.rg*, or co-mrtror\ management' L:nder co'omou

manrsement,-btospho*i igltitizEr is pPplied sparingly

it-"ff 
"il "iii 

fiitrog*." is seldom used. ]Iost of the avail-

"ilfi 
*i**f innttot* rs spread. $ug.lt beets generally are

fertilized rrith phosphonrs and rutrogen'
Under cortmon mtrnflg€ment, sater.'eontrol struclureS

d;r*1ly "re 
ir*il*qonti,.anil rnater is applied rrithout

enough r.gril ti fiop"t'tength of. nrn -oi to the timely

ne"ai of f*pr. pastu'res tre-not clipped, rotation *'nz'

ins is not practiced, and no commertial fertilizer is .rP'
pfea. In ioms instances droppiugs ar6 scattere4 but
Lenerrllv thev rre noL- Th" ii"tas in columne B ere thoso erpected over I
p*"ioa df tesr$ under a rnoderately high level-of manlge-
ilrent Thii Elrnsgement provides tbrt phoqphorus fertt'
tir*r ir -ppti.d *-h*n nei seedings of alfaJ!.e rre being
estabtished and again after I It S I."F -\rtrogen .ter'
tilizer is used oD row crops sfter the first lesr out of
;ii;U- *"a m.r*iot ally oi smrll gmrn1 uiless animal
manuFe is arailsble. -{ll avrilable animrl mlnurs ts

rp;;;d. Tillege is reduced to essentirl, timell ope5$i.ons

ti auoid trafic psns of compsctiqg 4e 9-t.1.. Itr-rddltlont
operators use dnrrul struct'ures f6r hsndling- it-*F,ti**
witer. use Dnoper lengths of nrns that rre r{lptcd .to
*ii oi"aitiolnsr and 

"pFly 
rrater in the quantity t'hat sotis'

fies crcp requirements.- -b"a*i * itoa"""tdy nigh lgvel- of mrnagementl.lltl'

g*irin:.H'gll,l"I#'".iHeT#if.trtrJf J"'f,'fi
;;;;-:"il;ir f;i.;i blo=at when rotstion grl?ing is used

than ryhen it is not used. Alfalfr is allored to matur€
io ri" firt 51gg; t"]oi" animals. g-rrze. it, tnd then ani-
mals 

"r* 
*o.*itr"ma so thrt sll-ths forige is consumed

sithin a few days.' -it"rt"* 
tn"[ ire rotated, and in which altalfa is the

ptir"*ry souree of forage, should be grazed about I d*yt
;;iTd" ro1"a iot gS= to +O days Io allow for the re-

;;;*i-h ;f-i[;t". rrt" length o{-the regronlh period is
-about the -same as the interval between h8y cuElngs.

l"{i*,1t--;l;tE:T#--#til?ffifi tt{ffi +lHT*1:
doeks that -can E used if irrigation water q lPPlteO
about eyery 14 ilays. This number allows for an lrnge[lou
immediat*ly "tt*i;t-"i"g 

is finish€d, and.,aga-rn- 6'11p 
1

days \efore the next gra,zrrg so that the sorl t5 ory rrnen

Frraz€CL=- Lilh" stockins rate of 20 eows Per a'cFe' 6 days rre
needed to hrnest-efrciently the forage in r-5-tcre prsture
Pastures grrzed at this 1gte seldon need to bc mosed
i;;*d fiotmt oftener than eyerJr other yesr. Dmppings
are sprcad each Year.

Frcm {O to ig"pounds of rvaihble nitryFr fertilizer
*"I r*fi*A U*o*- gro*tU stsrts each spring. Phosphor-
rn feitilizer is applied €very 2 or '1 yesm 

-

TLe leuth sna warmth of tbc grotltrg seasou 8:

GrLi frFerdt"*s farmers to h"oi a.-qreltcr varietJ
;i*]fr* *a t"te*r yields than ere fessi5le in the othe:

;il;;i ll" -"t"1*y'*"."- 
For this_ reasou' the soils 8;

h-t*"" nii.r are ddsignatcd t'extended season'.ph-ases tt
;;;t" th"* from freir counterparts__in Cestle l,a.UEl

Fil.JJi*ptq *T Ct.*o River thrfo trfl. crpPs of alfalfr
ffi ;bt"ffii loa corn matures and is harvested fo:-"riii-ti a;hi| Vdley, on tbe other-hand, alfalfa pm
tt **" only trro full crops ajld prrt. o.f r thrlq, Td^TT
does not irature for grsin. The frost'free Penod rtr {.ireei

Riil; G 1{0 to 160--dayq anil the ayerage_ temperatur
i; ;;d;#-ir"?6'--Fl-i"' e;&h vrlle.vi the fiost'rret,;

t

i

$tver -rs l+0 to rou oayq
in izumslpr is ?6q ,F; In.
=*rf="" 

i='110'to. 130 da;ls,
inl sunmer, i1 66.t T,,. , -

temperatur'

ini nrmmer, is 660 F.
,il-;;ir;; oi *tuute stlts-pr alkoli iin the soil de

s#Til"r**i1t",635'nf"* T 
srorsn' and i
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LNDSCAPE SOIL ANALYSIS
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Che n S i\,ionlrern . I nc.

August 29, 199O

Johansen & Tunle i.

90 South 100 East
Castledalg, Utah 84513

Ur*H Drv$rou On' Grs A!{D letntt .

-36j Frct- I

APPEIIDIX III

Des-Bee-Dove Hlne
Sedlnentat ion Pond & Road
Stabtllty Analysls

Attention: Mr. Craig Johansen

Subjea: Debris Basin Dike and
Road Fill Slope Stability Analysis
Projea No. 5-462-90

Gentlemen:

At your request. we have performed a slope stability analysis for the two embankments referenced

above. This letter presents the results of our analysis lor these embankments which are located near

Orangeville, Utah. The analysis was conducted for the purpose of estimating the factor of safety against

slope failure for these embankments.

Site Gonditions

A representative of our firm has not been at the sile to review site conditions and consequently
we have relied upon the information provided by your firm in order to understand site conditions. lt is our
understanding that the cross-sectional data for the both the dike and the road fill as provided by your firm
repres€nt typicalcross-sections of the slopes to b€ analyzed. The crots sectbn as analyzed for the Roact

Fill and the Debris Basin are shom on F'rgures 1 and 4, respectiveV. We fufiher understand that there
is no anticipated phreatic sudace h the ernbankment cf either proiect and that the foundation soils for

both proiects are essentialfi the sanu as the ernbankment mderiaL

We understand that field density testing indicdes tlurt the soil d the road embankment has an

in silu dry density whictr varies lrom I la5 lo 1n.2 porrrds per nrbic foot end thd the mosture content
varies foom 9.8 to 11.2 percent of the dry density. Similarfy, tfm soil within the Debris Basin Dike has an

in situ dry density which vfies from 10a7 to ltS pounds per cubic foot with a moisture content in the
range I 1.6 to 19.9 percent Soil samples representative of the embankrneril and foundation soils. at each

Of the embankrnent Sites, were delivered tO Our labotatOry.

LaQpratorv Testing

The sarnples delivered to our laboratory were observed and visually classified. Pertinent

laboratory testing was conducted on each sample to determine the engineering and physical properties

of rhe soils in general accordance wilh ASTM or other approred procedures.

r *E-il, 
",*@;:Lr 

:. :ar-Ear eE
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Johansen ll TmE
August 29, 1990

Page 2

Tests Conducted:

Grain-size Oistribution

\ Figures 2 and 5

Ailerberg Umits
Figure 2

Moisture-density
Felationship

Figures 2 and 5

Direct Shear
Figure 3 and 6

To Determine;

Size and distribrrlion d soil particles:
that b, cley, silt, sand. and gravel.

A method of describing the affect of
varying water content on the consistency
ol finegrained sctils.

The optimum moisture content for compacting
soil and the maxirnum dry unit weight
(density) for a given compactive effort.

General soil strength properties.

Flesufts of the laboratory tests are summarized on the

on the laboratory lest results soil samples were classified

based on the Unified Soil Classification System-

Soil Conditi-ons

Road Fill

The embankment and toundation soits containedffiffiFffiH8tflBdtd|gfdPr$W* il

with moderate plasticity. This clay is prirnarily fine4ra'rned-h,*.eentaine-€hun*s-€f**;
claystone which accounts for the gradatiofl as shown on Figure 2 The moisture density

relationship indicates that the soil has a rnaximum dry denslty d 124 pounds per cubic

foot and an oPtimum rnoisture coftent cil 10.5 Percent

Based on the field density tests soil sampfes were rcconstructed to a dry unil

weight of i l S pounds per artric foot et a rrpis*ure content d l0 Percent for direct shear

testing. Due to the lack of a ptneaic zurface throlgh the embankment the direct shear

testirE wilti cofnpleted d the moisture density indicated abore. Direa shear test results

indiceted a triction angle d 36 clegrees and a coh€sion interceg d 1,500 pounds per

square foil The direct shear resufts seem somerrha high for anicipated field conoitions.

As a result for use h th€ shp€ stability analysis, the friction arqle has been reduced to

3O degrees apd the cohesion to 1,200 pounds Per square foct lt should be noted that
il a phreatic surface were to be established wilhin the road m that this could lead to a
substantial softening ol the soib as rneasured during this testlrq.

Debris Basin

The soil contained in the embankment and foundation of the Debris Basin Dike

consists of silty sand wilh gravef. This soil Is broadly graded and has low to no plasticity.

The moisture density relationship indicates a maximum density of 125 pounds per cubic

foot and a rnoisture content of 9.5 percent.

-r,!

!
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calcularions. rhe computer modef used was StablsM, which was d-fl.iffi,i$'fiff3HbHl8gt#JffiH.
Federal Highway Administration. t 

-

Johansen & Tuttle
August 29, l gg0

Page 3

Based on results of the field density tests. samples ,'ver€ reconsiucted for direct shear

testing a1 a dry unit weight of 105 pounds F€r cubic loot anC moisture content ol 1 5

percent. Prkx to the initiation of the direct shear testing these samples were allowed to
saturate. Direct shear testing indicated a friction angle of 32 degrees with no cohesion.

Due to the significant afnounts of coarse rock removed lrom th€ soil in order the prepare

sampleswhich could betested in the drect sheartesting appardJs, il is"fe$t,lhat-a.dlght ,,

increase h the test results for this sarnple would be aPproprde for tjsqidj$"eflUtyi
anatysis $oit strengrhs usF in the stebility analysis are a frictrcrt ehgle'oJl#;*PfF,,ff
and a cohesion intercePt of zero. %

$tability Analvsiq

A computer model of Bishop's Simplified Method was uspd to

nr{] 2 B l9g?

The Bishop's Simplified Method of Analysis is a limiling equilibrium method which refates, through

the use of a factor of safety, the available shearing strength and the shear $resses which develop within

the soil mass. This relationship provides a limiling value of which the forces acting to cause failure are

in balance with those acring to resist failure. The timiting value of the factof of safety is 1.0 at which the

shearing stresses are equat to the maximum shearing strength and failure of a particular potential failure

mass is eminern

Analyeing the stabiltty of a particular potential failure mass usirg the Bishop's method requires

that the mass be divided into several slices. The anatysis to determine slope stability then considers all

the forces acting on each individual slice or body. In the Bishop's metfrod the forces which act on each

slice are resolved vertically. This yietds an equation of equilibrium in whi*t the unknowns are the normal

a1d tangentiaf forcs acting on the lailure surface and the diflerence benreen the veilical side forces.

fne tangentid force on the lailure sudace b tm shearing force actirq to ceuse failure of the body. The

normal force b rrsed in the Motrr-Coulomb strength criteria of th€ sofl

In order to reduce the number ol unknowrs, Bishop applied the fimil equilibrium condition tlr*
the sheaftulg sfe{is equals the arailable srengilh dlvided by the factor cf sde{y. uttimately it is the factof

d safety tn* i5 beirq sotved for. In ttre $impffied Bisftop's lrlethod I B assumed thet the clifference in

the vefiical sirJe forces is small eno.rgh to be neglected. comParison d this method with rnore r(1orrus

methods shom that this essumption results in a sFgfnf bwer or rnffe cofiseruative factot of safety. In

general, lrorvenrer, the results of thls method are very close to the more r!;uous methods and the Bishop's

Simptilied Metfrod is considered to b€ appropriate for use in slope snetilty analysis.

Bgth embankments were anatyzed urder static corditions. ln adtfition the Debris Basin was also

analyzed under earthquake conditions. For the conditions of this siludy, il is feh that the pseudo static

method of analysis ls appropriate for use in the dynamic anatysis.

The pseudo stetic methocf d analysis assumes a con$ant horizffial acceleration of a given value.

The site of the debris basin ls located within Zone 2-8 of the Unifonn BuiHing code seisrnic Zone Map

of the united $aes. lt is estimated that at the site there is a g0 percent probability that the site will

experience a maximum horizonal acceleration of 0.109 in the next 50 years and 0.29 during the next 250

I

1i-,
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yeers. lt has been estimated thet lor use in seismic Zone a that a pseudo static coefficient or constant

Lcceleration ol 0.lOg is appropriare. This value is used under earthquake conditions in this study.

Analvsis Results

Concluqions

Based on the assumptions used in this analysis, as previously discussed, it is our opinion that

the slopes under consideration have faclors of safety against failure in excess of those which have been

set as a required minimum. As such we feel that these stopes should be considered stable.

It should be noted, however, that a change in lield conditions cotrH significantly alter the results

of this analysis. One ol the most comrnon causes ol slope failures is the pres€nce of unaccounted for

seepage water which can cause softening of cohesive sdls and, in all typ€$ of slopes, result in pore

preisules which reduce slope stability. As with all embankments, monitoring of field conditions is

importarrt to determine that field condilions do not change. Where field conditions do change, stability

of slopes needs to be reconsidered.

UmitatigqF

Thls anatysis hes been conrpleted in accordance uflfi general accef,ed soil engineering Practices
in this area The results of thb analysls and the conclusi(ffi cornained h f|is letter are based upon the

deta prov6ed fronr the clieril and the assumptions regardrrq fieH densititls and phreatic sur{ace. lf actual

concitlorrs appe€r to b€ differern hom tho€€ d6cfibed lprein s[s offics should be advised at once so

ttrat reevaluation and recomnrendatkms mry be made.

CHEN.NORTHERH, INC.

Road Fill

Debris Basin, Dorrn Stream
Debris Basin, Down Stream wilh Earthquake
Debris Basin, Up Stream
Debris Basin, Up Strearn with Earthquake

Faaor Fafety Flequired Safetv Factor

1.72 1.3
1.65 1.5
1.28 1 .2
2.n 1.5
1.63 1.2

l-]tc 2 S t993
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PILiSE IIt DESIGI{ DBYELOPI'IEIrIT

The primary objective of the rcclamstion study is to determine the reclaimrbility

potentiel of tne diiturH Mrncos shale rnd to t$s€ss the effectiveness of the rcclenrtion

methodologies outlined in the ths Bee llove Permit Applicetion Prckega

A secondary objective is thr strbilization of erosion rills rnd gullies.

Effective rcclametion nill preferebly include revegetetion. Esteblishment of r
vegetative coYer will help to reduce end control erosion.

Existing site cheracteristics create maryinel conditions for revegetation. Ttese

characteristicJ include; climatic factors (lack of precipitation end southwestern exPosurc'

lack of topsoil, existing soil characteristics (low essential elements, high salinity' high sulfur

and chloride, Pffir texture).

Similar characteristics existed at the Emery Coal Field (BtM EMRI^A' Report No.

lf). Measures to eddress these factors included admixing of better soil materials or lxlwer
plant 1y ash with the existing soil. Proper admixing may dilute high soil elements and

supplement low ones.

In addition to dilution, admixingwith lly ash or other materials of less densitythan

the Mancos, results in improved physical characteristics including increased pore volume,

moisture availability and air capacity.

Admixtures pngpo$ed for the haul road test plots (See Map Cn-10602'DS Sheet I
of l) include better qoatity soil and coal spoil materials. Fly ash is not propo$ed because

the elements which ii wouia add to the Mancos (i.e copp€rr zinc, celcium) sre present in

adequate concentrations. It is felt that the other edmixtutts elt mone suitable for

improving the physical characteristics of the Mancos.

fire potential for coal spoit materials to support vegetetion hes been observed rt
various abandoned mine refuse piles. Therefore, it rpp€ers that this material is r viable

admixtune.

Obsenations of natural conditions indicate that a mixturc of soil and Mancos also

supports vegetation.

Tlre folowing procedunes are pnoposed for admixing of materials at the haul ruad

test plot site (refer to Page ZEll

l* Sample and analyze natural mnncos/shate $.1tp*p*#F=1,.*-"*qP"-pd vegetation.

sampte and anatpe coat spoil sites which +"ptt$i#H[&ffitrlffiisliHfili " -EFFfiCTTVE;ire.'--.
"-

zt

Ur*n Dnryrou ft' GAs Auo fffirnro
3{



I
3 Sample and analyze coal waste naterial at the

Cottonwood tfaste Rock Slte.

4' Sanp1e and analyze the soil (t'tancos)
site.
*Ana1yses wiII include the following

Texture (t sand, silt cIaY)
SAR (neq,/I)
pH (standard units)
Ec (nmlros/cn)
Saturation Percentage (t)
Organlc Carbon (tl
Tota1 lf (t)

at the haul road

Farameteps i
ll . t', '.:r..F \ +F-\ r-

ii; +uU"lhtlBfiiRATiE-

Available Phosphgrus (ng/_Kq) i ilTAH Drvrsrou()n, cns Arrn ldnrnrcAvailable Potassiun (rng/Kg) , 
"

ii
i,
i
I
flI
j

f
t

i-t-f

Water Extractable noroi- (rug/xql" s'v - \14F&5xE

Ifater Extractable Selenium (mg/Kg)
Acid-Base Potential
Available t{ater (t}

L/3 and 15 atmosPheres
SoIubIe Cf,, Mg and Na (meq,/f )

E Apply admixtures/or amendments to approximate
c-oirdLtions at natural vegetated mancos sites.

6 fncorporate adeguate quantities of admixtures or
anendurents into top lt to 18 inches of the mancos soil
at the test plot sites to simulate soil conditions at
natural vegetated mancos sites.

7 Sanple and analyze test plot sites {per parameter list}
to determine sinilarity with natural areas.

Follouing incorporation of adnixtures and amendments at the
test plots, c5ntour aitctres wiII be constmcted across the entire
test |fot area. The ditches will be installed at 11 foot
interials from the top of the slope to the bottom. The ditches
will completely retain the nrnoff at the test plot resulting from
a t 0 yr/6 hr storm event (see pages 31 and 32) .

FoIlouing construction of the contour ditches the follotting
seed mixture wiff be hand broadcast on the entire test plot. The
seed tlitl be covered by hand raking.

Acrropvfon 4asys!.achvun thickspik_e wheatgrass 3

il Efni.tni-i rrestern wheatgrass 4

Oryiop.sii -trvmenoiaes fndian ricegrass 3

ElvmuE cinereus basin wildrye 4

Sporob. plqs-airoides alkali sakatoon . 25
llef i f otug of.f icinat is yel low streetclover 2

ntrn 2 S lggg

35



I - Y*ir4qfs; j;t!.t

'|:Mfq' . ,'.. i' ir' ii il.';i 
'u'Lewis Fl.ax

globenallou
fourrrlng saltbush
uat saltbush ii

shadscale i

uinterfat
prostrata kochia

Total (PIS/Acre)

Following seeding, the various nulch treatnents will be
applied as indicated on Page 28.

A standard 4 wire field fence will be installed to protect
the test plots frou disturbance by livestock.

A rip-rap lined ditch and dirt berm vill be installed along
the crest of tne slope above the test plot area. The ditch is
sized to adeguately carry nrnoff from a 10 yr/6 hr stotm event
(see pages 33 thru 381 .

The test plots will be monitored as described in the Des Bee
Dove Permit Application Package.

The present erosion monitoring progran will continue at the
four({} established sites (see Map CI{-10602-DS sheet 1 of 3}.
The current monitoring data seems to indicate gully development
toward egualibriun at several sites sinilar to that discussed in
BLl.t fechnical Note 356. Data wilt be obtained from areas where
naturafly stable channels exist on slopes sinilar to the haul
road slope. The geometric configuration of these natural
channels-will be determined and a comparison made between then
and the. erosion channels on the haul road slope.

The feasibility of constrrrcting a sinulated natural channel
at the sites of haul road erosion uill be detetmined.
Constrrrction of such a channel may include the various gully
control stnrctures as discussed in USFS Research Paper RU-169 'pages 1A thru 31. If feasible, constnrction of the down slope
Ltrinnet would include attenpts to establish vegetation as a means
of channel stabilization.

Technical information nill continue to be collected as well
as site specific uonitoring data. AII information will be used
to evaluate the effectiveness of reclamation measures installed
and to identify possible alternatives, if necessary, for final
reclamation of the haul road.

Additionally, as stated in the Des Bee Dove PAP, vegetation
test plots will be established at several additional fill slope
sites- along the haul road. These sites will provide infor:uration
on the suitability of the fill material for final reclamation of
the haul road in soils other than the mancos.

Linurn lewiqi i
Sphaeralqea -qtrossularl,fol la
&trip-lqx canescens
A. corruq+ta
A, confer-tifolia
Cer-a!oides--Ianata
Kochia prostrata

,'l

UreH Dmqox On, lgg|lnr lriltrrrlrrc

25.25

36



ffi!
{"-..rar

\.''l
i.l
|+r
-l*o

""$q
ttq

&

#'q
f?

. ''Qq

tntZul
gfr
iSF r

HEio& it{roas
F*H
6Hr
HEi*5I
0., g? F

5Ei
9;3
fr{ frl
(J/
a4 l3{
P.

I
I

}\
B
hn

HFR
OF.E-
?sn

HIH
HSil

:$iit

q
$s
c\l
ts

8.
I
I

J
-l
I

Li

I

"ll

HE I 
.* 

E*E tt'''' I

QslEllE: I

$Hs

{

t
t

i
Ol

T
ri

6

I

IaT
I

I
t

L

t

>t
:
6

Eq
I

t{
CtitI

l

EIE 
I

I

-l
Iils 
I

1]
-T

r h-l

:' :
v&,
EEl::' . i g :c? ltl' ,1 i O)'..:-..: 6j | ? 3

:-i,.;.-. i cO I (9 
$

lr/!,,i ' ; I d I:i={,l{il I E ,1

#^tr, I '-r,-lorTrqi c I F i# |Y_\l--rEI
'd--t/ ri f,)Y. H[::::1 b Il.l:_*..,* -.I

37



-

DES BEE DOVE II,AUL ROAI}

UYDROI{IGICAIJ IIIALTSIS

Rainfall depth for a 10 yr/6 hr stom event was det,ermined
fron US Dept. of Comuerc€, HOAA Atlas 2, 1973.

The rainfall-nrnoff relation for the test plot slope was
deter:mined as discussed ln ScS National Engineering Handbook,
L972, Section 4, Hydrology, Chapter 10.

The pealc nrnoff values for the riprapped crest ditch were
calculated by use of the HStorm Hydrograph Prograurf by Richard H.
Hawkins and Kin A. l,larshall, Septeruber 19?9, Utah State
University Foundation. The drainage area was detetmined based on
final reclamation topography of the haul road from Station 121+00
to 142+OO.

The design of the crest ditch is based on Manning I s eguation
for open channels. The design channel is a trapezoid shape with
1:2 side slopes and a 2 feet botton width. The value for
lrlanningts N for the rip-rap channel lining was taken from A
Compliance Hanual, l,Iethods for l'Igeting OSIrt Requirqments, bY
Skelly and Loy, 1979, page ?-16.

The channel capacity was determined as outline in Utah State
DoT l,lanual of Instructions , Part 4 Road Drainage, 19 84 r pages
3-22 and 3-32.

The rip-rap ditch lini design was based on the procedure
'bY

Itn
B. J . Barf ield, R. C. I{arner and C. T . Haan, Oklahoma Technical
Press, 1981.
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DES BEE DOVE ITAUL ROAD
sToRl.t RUHOFF VALUES rOR 10 YEAR, 6 HOUR EVEHT

RAINFALL DEEITH 1. 3 IHCHES

DISTRIBUTIOH: SOIL CONSERVATIOT{ SERVICE TYPE II

CH: 98

RAINFALL-RUHOFF REIATIOH, TEST PLOT SISPE

a - (P - 0.2 sl.e
P + 0.8 S

I{HEREI P = 1.3rf
S = 1000. - 10 = .204

CN

A = -(1.3. - 0..2 (LpO4llr
1.3 + 0.8 (.204)

A = 1. 09 IN/FTa

TEST PI,OT AREA = 320f X 50r =

TOTAL RUNOFF = L744 CU.FII .

CONTOUR DITCHES CAPACITY = I

CAPACITY OF EACH DITCH = 320

LEHGTH OF SIPPE : 60 FT.

SPACIHG OF DITCHES = 11 FT.

19, 2oo FTe

cu.FT./ 1 Hr. LENGTH

CU. FT.

tJrAH Dryrsror O!L, GAS AtD [,$mEi.l

{0
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trORF,ffi u,E ;\, u'., ., r. )j

EFlFEfl i t"i:;

TAEtE

FOR
DBD HATII NOAD
CtEst D rTc-H

IHPIJT SUTII,IAET:
-a!-l-a-a-at-lata-r-t"-t!Ett=..'t..t'tt'=t==":.tt'-=!--'-==:'r-=-====tt'==!

DI8IRIBUIIIOI . SCS taPB tl KNOFF ARBI r 'O2 8Q' rILEg
nrrnrell, DEPIB .--1.t rrcres N',noPF cllR\lt f,o' ' 98

slonu DURA. Iof, | 6 EOtRg IIilB OF COnCEIIIRI'|OI ' '03 ERs'

=ES======!-=Ea======E=ttlE==!t--=t'==='g=t-===3t-========t=it===========3-====
EIDNffIRAPE ORDINATES!

--========G========-========g===t===!!=tt===============-=-====E==:!=========
TII,|B PP! cl,t{. FIot| DEI.. EIpt{ Etpt'.RA,|Its Flol| RA ts

irn) lirr --lini- (il) (rr/sR) (crs)
-=-======g========!E==E==-tt==========t===!!-=====t=======-======-==========

o.00 0.00
o.00 0.00
0. 01 0.00
0. 01 0,00
0.02 0.00
o.02 0.00

2. gB
2.99
.2.99
3.00
3.00
3. OO
3.01
3.01
3. 02
3.02

6. O{
6.0{
6. 05
6.05
6.06
6.06
6.06

0. 8{
0. 8{
0.85
0.85
0. 86
0.86
0. 86
0.86
0.86
0. 8?

1. 30
1. 30
1. 30
1.30
1. 30
1.30
0. 00

0. 0000
0.0000
0. 0000
0. 0000
0.0000
0.0000

0. 63{7
0. 5395
0. 5443
0. 6{91
0.6539
0. 5555
0. 657 1
0.6587
0.6503
0.6619

1.0836
1.0836
1 - 0835
1.0836
1. 0836
1.0836
0.0000

0. 0000
0. 0000
0. 0000
0.0000
0.0000
0, 0000

0. 0048
0.0048
0.0048
0. 00t[8
0.0016
0.0016
0,0016
0.0016
0.0016
0.0016

0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0. 0000

0.0000
0. 0000
0,0000
0.0000
0.0000
0. 0000

1. 1955
1. 1961
1. 1966
1. 19?2
1. 19??
1. 17{4
1. 12? 1
1.0558
0.9505
0.8{12

0.0036
0.0015
0.0003
0.0000
0.0000
0.0000
0.0000

0. 00
0.00
0.00
0.00
0. 00
0.00

15.43
15.4{
15. 4{
15. {5
15. {6
15. 16
lf. 55
13. 63
12. {0
10. 86

0.05
0.02
0. 00
0.00
0, 00
0. 00
0. 00

ot'lr?lrT slrlo'nR:r:
.ia- :-===-==================-=====-'==E=-=======E====g-=====-====3=======t-=--

! lrgrAr/ nuroFF DEP'ltE ' 1.08{ rn. TrilE so PErx = 2'998 souns: ixitrrl, essm;c{ion . -.0a1 Ix. RlrNoFF \rot,u{E cggcx . 1.086 lf,.
PEIX FI,o0| = 15.503 CFs

-E==t==-|!=========t-==-==t====-===========--==!E===g-=========-==!E=-===-==.l
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CREST DITCH CAPACITY CAI,CUI-{TIONS

l(' = Qn.
6rE ,tn

YYHERET

Q = 15.503 CFS
tr = 0.0395 (Manning's n for rip'rap)
s = 0.{lt
b=2t

lf = 0.302

FROM CHART (PAGE 30 . CAPACITY OF TRAPEZOIDAL CIIANNEL

.d=34
b

fr = b(d/b)

fl =.68ft.

THEREFORE; CREST DITCH WILL CARRY THE PEAK RUNOFF OF 15.503 CFS WITH

APPROXI h,IATELY 03' FREEBOARI}.

A filter layer wil be placed beneath the rip-rap channel lining materials. The filter

wiu consist of f inch minus road base material and will be placed in a layer equal in

thickness to the Dr size of the ditch.

:,.:re,q'qs";roa!#@ne 
if#{wMii-fljr-3i\'/t-r' 

i' i

I' A,r,'fqrft,,Tp ]FffiRSffi ffill
ii*i\'t\'"\/'1i\u-L *,aar! Y{:.

E,FFgC}-[VE;

nrc 2 s l99B

DrvIsIoN 0n, Gls Al'{D lvltrut{c
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b bffi

1

2
3
4
5

6
7

l8leIro
11

12
13
14
15
16
17
18
19
20

1.00
6.35

18.7
40.3
73.1

119 I

r7e 
I

256 
|

350 
|

464 
|

598
755
934

t 140
r370
1 630
r 910
2230
7940
2950

3-22

VALUES OF bA3 Table 3-22: TFAPEZOIDAL CHANNEL
2:$*SI0E-SIOPE_S'"'-' - "'-:t::*''i

r ' i-''!:i ::

' , t! t;

. l_. .. . -4. i 
t

-i

Calculate K' = Qn

68altt,€

Enter the table below al K' and find the

corresponding value of d/b.

Calculate d : b(d/b).

I

I

1.

2.

J,

I

I

I

I

I

I

I

I

I

I

I

I

3.

*l

.'.-.
i/-

v

3360
3800
4280
4790
534t1

5930
6560
7t?n
7940
8690

9840
1 0320
| 1200
12130
131 10

14160
r5176
1 6320
1 7466
1 8732

21

22
n
24
25

26
27
28
29
30

31

32
33
34
35
36
37
38
39
40

I"'"H!,
!.

',t:

I

Values of K' as a function of the ratio d/b.

drb 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

I

0.20
0.30
0.40
0.50

0.60
0.70
0.80
0.90
r.00

1 .10
1.20
1.30
1.40
1.50

1.60
1.70
1.80
1.90
2.00

2.10

I

.116

.248

.434

.679

.990
1.37
1.€13

2.36
2.99

3.70
4.51
5.41

6.42
7.#

8.78
10.1

11.6
13.2
r4.9

16.8

.127

.zffi

.456

.707

1.02
1.41
1.88
2.42
3.05

3.78
4.59
5.51
6.53
7.66

8.91
10.3
1 1.7
13.4
1 5.1

17.0

.139

.281

.478

.736

1.06
1.46
1.93
2.48
3.12

3.85
4.68
5.61
6.64
7.78

9.04
10.4
1 1.9
13.5
15.3

17.2

.150

.298

.501

.765

1.10
1.50
1.98
2.54
3.19

3.93
4.77
5.71
6.75
7.90

9.17
10.6
12.1

13.7
15.5

17.4

.163

.316

.525

.795

1 .13
1.S4
2.03
2.60
3.26

4.01
4.86
5.81
5.86
8.02

9.30
10.7
12.2
13.9
15.6

17.6

.176

.334

.349

.826

1.17
1.59
2.08
2.66
3.tr}

4.09
4.s5
5.91
6.97
8.15

9.44
10.8
12.4
14.0
15.8

17.8

.189

.353

.574

.857

1.21

1.63
2.14
2.73
3.40

4.17
5.04
6.01
7.09
8.27

9.57
1 1.0
12.5
14.2
16.0

18.0

.203

.312

.599

.889

l.e5
1.68
2.19
2.79
3.48

4.25
5.1 3
6.1 1

7.20
8.40

9.71
11.1

12.7
14.4
16.2

18.2

I

.217

.392

.625

.gn

r.E
r.73
2.25
2.85
3.55

4.34
5.22
6.21
7.31

8.52

9.85
11.3
| 2.9
14.6
16.4

18.4

.232

.413

.652

.956

r.ffi
r.78
2.31
2.92
3.62

4.42
5.32
6.32
7.43
8.65

9.e9
1 1.4
13.0
14.7

16.6

18.6

I

{f
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RIPRAP
TRAPA7.,O

8I ?, I
IDAt

ENTER IISTED PARAIYIETERS
1. FLOW RATE ( CFS ) 15 - 503
2. CHANHEL SLOPE .08
3 . BOtgIO!,t WIDTH ( fT ) 2
4. SIDE SLOPE .5
5. PHI AI{GLE 42
6. SPECIFIC GRAVITY OF RIPRAP 2 .65

DESIRED SAFETY FACTOR FOR CTIANNET BOtrTl}!! 1.0
DESIRED SAFETY FACTOR FOR CTIANNEIJ BANKS 1' 04

HG FOR
DITCIIES

\TELOCITY
6.427

DEPTH
.7 0'l

D50
.9985

S.F. BTl.l
L.232

S. F . BAI{K
t. 04

RUN CO}IPTETE
ok

'l

.l
r8
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I

ITAT&

IIICATION!

OBJECTIYE

PART I:

BREAf,:

PART II:

DES BEE DOVE EROSIOH TASK FOHCE

AGENDA

November l2th rnd l3th, l99l (l ll2 Days)

PrcifiCorp Training Center
1/4 Mile South of Huntington Airport

TO RE'IETVE WRITIEN CONSENSUS R,ECOMMEFTI}ATIONS
FT.OM TTIE TA$K FOR,CF,, PACIFICORP MANAGEN,IENT WILL
DEVEI,OP A PIAFT TO STJBMIT TO DOGM FON. APPROVAL AF{I}
IMPIJMEhTTATION

TRAINING CEI{TER - NOVEhIBER tzth - 9:00 - lll30 AIVI

Overview of Problem and Objective - Guy Davis

Slide Presentation of Site History - Guy Davis

Study Resultsr

Erosion Studies - Val Payne and Guy Davis

Vegetation/Erosion Study - DOGM

Reclamation Study Overview - Val Payne

Test Plots - Val Payne and DOGM

Application to Interim Problem Solution - Guy Davis

LLINCH AI{D TRAYEL TO MINE SITE llfO AIH - l:fil PM
(Lunch Provided by Pacil'tCorp)

FIELD SITE l:00 - 3:00 PM

Problem Analysis -

Tentative Solutiors -

l.

i
t
t
t
E

{8



-

PART III:

PART IYI

TRAINING CENTER 3:30'5:00 PM

Consensus Retommendations'

lVritten Recommendations'

Final Statement '

TRAINING CENTER. NOVE}TBER I3TH . 9:(XI . II:30 AM

fime allocated if consensus and written Fecommendations are not met

on November l2th timeframe.

UrAHDrvIsloN On' Gns Alro hrtmriw*l

#@'F latt*erd'rt! 
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T PACIFICORP
ELECTtrIC OPERATIONS

OHE UTAH CEHTER

Irt
2Ot SOUTH MAIH . SUITE ll00 . SALT LAKE CITY. UTAH 8'l'0-0021 ' (801I 220'e0m

November 7' l99l

TASK FORCE MEMBER

Guy Davis - Pacil'rCorp 6*1 ; {Jr"+H DrwsroN On, Ges Arrro l.tnmrc
DES BEE IIOVE EROSION TASK F0Rffi'*=s*r**3*!*%*.

Thank you for accepting this Trsk Forue position. To help familiarize you with the area

that the Task Forci nriit Ue looking at, a brief history of what has occurred and future

activities will be helPful.

A haul road was completed for the Des Bee Dove lrline in the Spring of 1983 which

connected Highway 57 with the Danish Bench county road. The roadway was constructed

for coal haulige fiom the mine to the Hunter Plant ttthout going through the residential

area of Orangeville.

Constnrction required the disturbance of the mancos shale to a large dugway which created

cutslope and fillilope areas. ltris geologic formation (mancos shale) is Yery erodible with

very limited revegetation capability.

Erosion in the fillslope arefls has occurred in many locations. The larger erosion which is

nowpresentisthecombinationof8|/2yetrsofminorerosionandlarge>
proipitation events. fire first large event to this road area is recorded on E-12'tl and

caused errsion throughout thr mine area particularly in this mancos location. Other

violations wene issued to the operator in following years concerning the emsion issue with

abatement requirements meL fire main abatement requirement$ wert the establishment

of the belt .oo"*yor along the road guardrail, cut off ditches, installation of strewbale/silt

fence filters oo th* pond rcce!$ road and monitoring 4 locations at the crtst of the main

erosion site on Mry, Juty and September for width and depth meesunement$. Monitoring

of the erosion sites are continuing. Seeding of the area was done in the fall of l9E6 by the

operetor.

In the fall of rggg a test ptot erea was located, on which a newly developd tackifier, soil

additive and sulfur rr€re applied along with seeding, in an attempt to reduce erosion and

increase vegetation. The piotr are still being monitored and conclusions are still pending'

In the recent past, another violation has been issued to PacifiCorp for not controlling

erusion on the location. Part of the abatement of this violation is to establish interim

erosion control on the mancos area. Berming and n'aterbarring of the pad area just above

the largest erosion area is being done at this time. This action utll capture the runoff from

DATE:

TO:

f'ROM:

SI,JBJECT:

50



the pad for contslnment of a l0 yl24 hr event. Plans for runoff control of anolher smaller

rrer hrs becn submltted to the Divlsion of Oil, Grs rnd Mining'

FUTTJRE PI,OTS

Future test plots rre plenned rdjacent to the l9E9 test plot aree to help determine final

rrclamstion methods. Ttrese plois will test several soil sdditives including sulfuric rcid'

Results of thesr plots may rii in interim soil stabilization. Feasibility of the {udy and

other rmendments to the study arc in the process. Additional information and discussion

of the pruposed plots uill be presented in the November tzth meeting.

If thert lne sny questions, please call me at 653'2312.

nFC ? B p93
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* PactFlConp

Ol{E UTAH CENTER

201 SOUTH MAIH I SUITE ?IOO ' SALT LAKE CITY. UTAH O{I'O'OOEI (8Olt 22$2000

.-,ra:rr.r::r rr*Hs:%&q%G 
x!F_.F-r=

DATEI

TO:

FROM:

SIJBJECTT

November 13, l99l

Tssk Force Member

Guy Drvis uranDnn$or0n, 
Gas Alro Fftnnqn

C0NSENSUS RECOITTMENDATION$ lz,tgllr
MEETING AT{D FIELD VISIT

I am enclosing the notes which weFe taken at the afternoon session of the task force during

our ll.Ul-gl meeting. These notes are what I understand to be the grouP consensus

Fgcommendations. If there are any comments to the stated recommendations, please call

me at 653-23U.

CONSENSUS RECOMMENDATIONST

Interim erosion has been minimized at the site by the recent berm and

waterbar installation. The operator will continue to monitor the 4 erosion

study locations at the crest of the slope aree in May, July and September.

In addition, photos of the slope will be taken annually at the bottom of the

arca during the fall of the Year.

Test plots on the pad's recently disturbed berm and waterbars witt be

initiated in the fall of 92. Plots will bc monitored annually by visual

obsenntion and photos. Soit testing will b€ done at the commencement rnd
end of the plot schedule Yegetative monitoring for density' cover end

diversity will be done during the 3rd gfowing sea$on Vegetative productivity
will be monitored et the end of the test plot schedule. Proposed treatments

to the plots will be discussed end agreed upon by the operator and DOGM.

Future test plots on the outslope eFea will be considered after reviewing

results of the '92 test plots on the pad anee.

The disturbed pad aret will b€ seeded in the fatl of '9l with 30 pounds/acre

of Annual ryegrass for further interim erosion control. No mulch or fertilizer
will b€ applied'

Transplants for the '92 test plots will b€ discussed by the operator and

DOGM. Probable planting in spring of '93.

1.

2.

3.

4.

5,

flvf ilitr\tS/\r//.ti\J1
EFfGUi'"s r r.-,

nrc2Bfffi
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l

6. Native seed planting is a proposed plot heatment. lf this treetment is egreed

upon, the seed collecting must start in the summer of '92.

ntrn 2 B Eg3

tlran Drvrffiohr On, Gls Auo lvfn*ruc
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DES-BEE.DOVE HAULROAD RECI,AMATION STUDY
RI,JNOFF AITID SEDIMENT YIELD MONITORING PROGRAM

The runoff and sediment yield monitoring program will consist of two phases. During the

first phase, the development of the 1992 test plots (see map CM-1_0602'D5), staff gages will
be irntalled in the trough areas within each type of application. Visual insp-ections will be

made after precipitation events to doflment the effectiveness of the different tlpes of
applications. T# second phase of the project wiil involve applyrng the applications based

on the contoured ditched area to the proposed sloped test plot area. A total sediment

collection will be installed to analyze the sediment yield from each qPe of application.

Each qrpe of application will be separated by a barrier of wood or metal to isolate each

area. 
-Runoff 

a"O sediment yield will be diverted to a collection system designed to_

accogrmodate a 10 year/Z4 hour precipitation event. Each collection system will consist of
a container sized for a precipitation event of less than one inch and an overflow contained

sized for a lryl}4h event.- The following formulas will be utilized to determine the

necessary volume once the size of the test plots has been determined-

Total Runoff Volume C;alculation:

Area = dependent on the number of applications
Curve Number = 89, Range, Poor, Soil Group D
Precipitation Event = IW124h,2.0 inches

(1000/cN) - 10

(P - 0.25)2 /P + 0.8S

Infiltration Depth
= C\rrve Number

Runoff in inche$, ft2

precipitation \dll be monitored utilizing a recording rain gage and compared t9 th-e sediment

yield'fro* each type of application Sediment yield from the test Plgts will be determined

iroto dried weighing of simples. Since each application wilt 6s similar in nature, i.e. qpe

of soil, slope, tJngtfi, and arla, direct comparisons of the sediment yield from each tlpe of
application can then be made along with comparisons to the precipitation events,

S=
o=
S=
CN
Q=

!
!
il

l
i

x
I
I
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Ut*r lxvrsron 0lL' GAs TH

55



I OE$. BEE.DOW I+A ULfr OAD fr ECUTil4flON SruDY
NUNOFF AITD SEDIMEM WELD MONITOfrING PNOGNAH

PfrOrcSED TESTPLOTS

ffit6DtHf,ffrOf#,
&'p(It

"3
Ifr'EfuE]T

onftrp'rof-RE|F

I

+

<- rtofotffi

<- ffil#trorsrr;rrnt

Scd iment C-ollect ion System

Test plot dimensionswiil bc bascd on thc numbcr of ap'plications sclcctcd from tbc 1992 tcsr plot study. By modifying dcsigns

useo iy Jacksonl, cach rcsr plot rill bc approrimatcty l0 fect widc aod ap'proximatcly lfl} fcct long (the lcngh will bc

depcndent on thc final sitc construction). Each plot wiil bc dividcd$ordcrcd by inst"lting cither boads or cofrugatcd mcul

along the existing slopc, approximately l5:1. A totel scdimcnt mllcction sl,stcm will bc dcsigncd to collcct all thc scdimcnt

anO lrcclpitrtion from e f0 f"r/A hour srcnt. Sedimcnr and prtcipitation wilt bc fuoficlcd to thc mllection stEtcm which

will consist of tf,',o conrainers Thc first containcr will bc sizcd for precipitation c\Gnts of f.0 inch or less, thc sccond for a

lO yar/24 hour cvent. If a significant amount of scdimcnt is collcctcd in thc lirst containcr, thc total amount of scdimcnt

will bc dctcrmincd and comparcd to thc amount of prccipitation. If thc stornr cncnt cxc.eeds thc first {Tntaincr, the orrcrflonr

win coltcctcd in the sccond containcr and thc amount of scdiment will bc dctcnnined cal$tating thc total scdiment solids in

the runoff satcr.

'I-il :l ,

ifil. ..i-'., ,,
i I t.r..l' ir i.i

$fru Drrrutou Ou" Gls Alro lvfnrmr:;

I wiuiam L Jackson, lftrla Knoop, Jmcph J. Szalona and Shirlcy Hudson,'A Runoffand Soil-lms MonitoringTcchniquc Using Paricd

Plotq. Tcchnical Notc 368, USDI Burtau of land Managcmcnt, Dcnrrcr, CU, Augrst, 19&5
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* PnclrtCoRP

OHE UTAH CET,ITER

Irt

tot SOuTH HAIH r SUTTE tt00 . SALT LA|(E CITY. UTAH 8tllf$00?r r {E01} 22O'20m

June t2' l99.z

Ms. Pamela Grubaugh-Littig
Permit Supewisor
Ilivision of Oil, Gas snd Mining
355 lffest North Temple
3 Triad Center, Suite 350

satt l"ake city, utah t4180-u03

RB ADDmOI{AL *ESPONSE TO PERMTT Ct}lil}moNs, I}Es BEE DOVE TEST

PIIIT pIAt{, paclFrc:oRP, IIES BEE DOYE Imtm, ACT/0rs/0u

Dear Ms. Grubaugh'Littig:

In response to your letter dated May 5, 1992, the attached Des Bee Dove Test Plots Plan -

l99Z is submitted.

Upon nppmval this plan will be included at the end of Appendix IffI ls ln amendment.

If there ere eny questions, please call Guy Davis or me at 65$23il1.

Sincereln

/'\bwt H.hvtt
I

i'r{ val Peynet Sr. Envinonmental Engineer

GD/dw
Enclosure

cc: J. Blake T[ebster
File

nrfi 2 B lg93

.rin - TOIL,GAs AlulvInwa ii UrnuDrusIoH(JILrtrAs n$'rrrvr 
r:.

i'
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I
DES BEE I}OYE TEST PII}T PIAH .IIIN

ITTIRODUCNOH

Ite focus of thc f992 Dec Bee llove Test Plots ls prlnrrlly thc Mansot shele"

$pecillcdll, to help develop rcclemstlon procedunr, plot trertments/soil rdmlxtures wlll

be tested to eid in the reclemation of the Mrncos shale" Resultr from thesc WZ test plots

rill detemrine the trtotments 30 be tested on ths lbture' test pht plenned h 3 to 5 yeors.

ulc#noN
fiie individuel plots will be appnoximately l0r r l4' each hceted in the mw Mencos

materiel on top of the mqjor fill slope betrveen stations 131+00to 142+00. Ite plots are

part of the enea rrdisturbed in the fall of 1991 rs patt of r violation ebatemenl (See

rttached Drawing CM-l{lt7+DS.}

fire locrtion and size of the total plot rneaweFe based on the tpparcnt universal soil

rnd the availability of the test treatments. Each individual treetment will extend from the

top of the waterbar slope to the top of the next wrterbar slope (see Figure l). All areas of

the treatment, including the waterbars, will be observed and evaluated. Ite waterbar erea

is included because they aFe proposed in the final reclamation plan.

PII}T PREPARATION

All vegetation on the test plot area will be sprayed with two applications of Roundup

two weeks prior to planting to kill eny existing plant species. Applications wiil bc speced

four (4) days apart

PII}T TTEA

As a result of the Mey 15, l!192 meeting uith Division rrEpresentatives, the following

treetments *en rgreed upotr. AII treatments will be done rrndomly on the plot location

in triplication.

l. Rocky SoiI (Netive Soil)

firis soil will be borrowed from near the site end wil| be placed on top

of the Mancos soil. It is anticipated that one cubic yard of roclry soil will be

used per individual plot. ltis T!l_ _tg_*_::j*_ 
lllncos surface with 2' or

greater of soil. The treatment qf ffiWffir.*,fr1ffiti to the nrturel

$urrounding aneas, so volume mqy vary fqlfflEtrltHit'idiii'iarnple rcsults.

I

i
,]

ii
!
rl
I
fi

I
I

f

tlmH Dnnuor Ou* fts Arn tyfn+nqa
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DES BEE

FIGURE 1

DOVE TEST PLOTS

CROSS- SECTION

1 992

ntrc 2 I lgffi
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I
Coal Wrste

Ref[se wrste (1. wtll h pleced on top of thc Mencos On cublc yffd

of msterld will be requtred to cover onc plot wlth 2' of rufusa

Llw Errth

A soil rdmixture celted 'Llvc Errth' will bc rpplied to the top of the

Mancos mrterial rt Ulfil lbs/ecra AppHcrtion of this rdmixture will be done

by Keith litrlefield, r supplier of the producL It is rnticiprted thet rddition

will lower high pH end sulfate eoncentrrtions typicel of the Msncos. lte

'Live Earth'will be epplied in r dry form'

Combination Of Rocky Soil Atrd '[ive Eerth' 
7n, 

iiot'

This combination edmixture will consist of I cubic yard of native rocky

soil placed on top of Bfil lbs/acre 'Live Earth' producl fire 'Live Earth'

may be applied in either the dry or liquid form per suPplier preference" 'Live

Earth' repnesentative will aide in the plot treatments application.

combination of Refuse l{aste And 'Livt Earth'

Ttis combination admixture will consist of I cubic yard/plot of less

than Z, waste coal materiat pleced on top of S{Xl tbs/acre 'Live Earth'

product. The 'Live Earth" may be epplied in either the dry or liquid fo|m
.:,,_qearw%1

-i-r the representative's preferencs 'Live Earth' repEsentstive will eide in

3.

9-' ;

.E tng pbt treatments application.
ET
€ tfr"ge Treatment Plent Sludge

# 'f S€ffage Tneatment PlnntTheatment Plnnt sludge will be used ls I treatment only if
$
t efoprr"ea by the Stete llivision of TYrter Pollution and Solid rnd Hezerdous

F *rrt* This approvat will be obtained by ltiyision per$onnel. Iheatment

E iotur. will be determined efier epprovel is rtneived.
iE T-

?. 5 Native Seed
F"""**"*.**.'i Native $eed from the adjacent ertr will be collected and epplied to 3

test plots Ttre seed mixture wilt be tested for viability prior to seeding lte

quantity and vrriety of seed will bc detemrined by availability at time of

collectiotr (see Figurc 2).

It is anticipated that the following seed could be available at

undetermined quantitiesl

I
s0
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DES BEE

PLOT

FIGURE 2

DOVE TEST PLOTS 1992

TR EATM E NTS/AD M I XTUR E S

2

7 3

I I
4

5 7 6

3 2
7

6 + 5

1 B 1

5 6 I

EARTH

FJRTH

3 4

NO SCALE+
2

LEGEND
t. ROClry SOIL
2. COAL WASTE

3. LME EARTH

4. ROCKY SOIL AND LME

5. COAL WASTE AND LME
5. SEWAGE SLUDGE

7. NATME SEED

8. NURSERY SEED e\silsEs\rtt4Hfof:tffi

EI



cobqiloN NAI|IE

Fourwing Sdtbush

Shsdscde

Cunertc Seltbush

Greesomod

Frt-hen $sltbusl

Corylrbed Eriogonum

Rock Goldenrod

Sallne V9ildrYe

$quinelteil

Indian Ricegrass

Mormon Tea

Prince's Plume

Rabbit brush

rrheetgress

nteatgress

ricegrrss

wildrye

Alkali saketoon

Yellow srpeetclover

Lervis llax

Globemallow

FounYing Saltbush

Mat Saltbush

Shadscale

SCIENTIF.'IC NAIIE

Atrislex cflnescenr

A. confertlfollt

A cuneatl

Srrcobatus vefmiculatus

Atriplex llatuh
Erlogonum cgrymbosum

Petradorie Demile

Flymu,s salinus

Sitanlon hygtrix

sqIEF .{TIIIC F{AME

A$roDy.ron d agYstrchYUl

4" smithii

-OrTzoDSis hymenoides

Elymus cin+reus

Snorubolus qiroides

Melilotus oflicinalis

Hnum lovisii

Sphaeralcea gmssulerifolie

Atriplex canescens

A. comlgata

A. qonfertifolia

@
MH Oct l\hff.

MH OEt - hhY.

Mid Jub - Aufi'

October

June

It/fl AE - Sql

June

Mid June

June

rf,s/flxG.PIS

3

4

3

4

J5

2

I
s
2

2

I

Orlnopsls hymenoides Lete June

Ephedra viridis Mid JulY

Stanleya pinnate Mid June

CtrTsothamnus nq$seosus lt{id Oct'hhv.

I
t. Nursery Seed

Nursery seed will be planted in 3 ptots for comperison to the native

***.* _seed prots. Nursery seed wil arso be seed source for all other

sjtreatments/admixturcs. The sccd mixture and planting amounts will be the
E

$"
e{

final seednir of the Pemit.
c1
cl,
c{]
(\

lr
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I

Wlnterfrt

Prostrrte Kochle

TOTAL

Rrndom trertment hcetions rne shown on Figult 2. Each trertment

will be staked end ldentitled by r surveyor stalc rt each comer.

SflL TESTIFIG

Inttialln the generel test plot rret sill be sampled for thc following psrrmeterc rt

I rendom locrtions. Ite sampling locrtions will be marlced by r rcolbolt for fbturc

ldcntillcation.

Texturc (% sand, silt claY)

SAR (meq/fl)

pH (standard units)

Electrical Conductivity (mmhos/cm)

Saturation (%)

Organic Carbon (%)

Total N (%)

Available Phosphonrs (n&/kg)

Available Potassium (m&ftg)

Weter Extrrctable Boron {mg/ftg)

Water Extractable Selenium (ng,ftg)

Acid Base Potential

Aveilable lVater (%)

l/3 end l5 atmosPheres

Soluble Ce, M& Ne (neq/l)

At the end of the test plot obaervetion Period (3 to 5 years)

soil samples from each of the individual plots will be taken and analped for the lHme

parameters. fir6e of these locations, will be the $ame locations es the initial soil sample

locations.

STIRFACE PlOCf,ING

Ite entire test plot area wil| be pockd by mechanical devicc or hand tools after the

admixtures have been epptied but prior to any seeding. Ite pocking will be rendomly

spaced over the entire enea of each ptot including the weterbar slopes.

Cerstoides lanate

Kqchir prostraf;f

?,

J
25J5

ureg Dnasrou on, G.qs Am Mrnrrwc :
Js\q*,-rl4r:furyraEe*r]h 

4n:.*.,
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tl
SEEDING

A1 sccding will teke plac tn the lete frll, after the nrtlvc rced collectln3lr completa

A1 plots will be sceded by hand brordcestln3 rfter the surfrcc brt bcen poclred. Tte s€ed

sill be llghtfi covered by draggtng r chrln betrteen ttu mrttr*
TTTIIfrIING

All trcatmente/rdmlxturu rill bc covered with curlex blanket. Ite bhnket will be

rnchorcd lt nsuommended by the menufacturcr.

TERTilIZEN,

No fertilizer rrill be added initially because of the lnherent high salt c-ontent of the

Mancos. Fertilizer rpplication may be considered in subsequent years.

HONN1ORIFIG

plots wi1 bc monitored rnnuelly by visual obserretion rnd photo* Yegetative

monitoring for densitSr, cover end diversity will be done during the 3rd SFowing sealilln.

vegetative pruductivity wilt be monitored at the end of the test plot schedule.

Soil testing will be done et the comm€ncement and end of the plots obsenation

period. (S€e Soil Testing.)I

6f



One Utah Ctnter
201 Sorfh Main, Suifc 2100
salr Lake cfry, urch 8414&ffi21
(80r) 22&t000

riJrAH finaslom OlL, Gts Arrro lr{rinrc
._:-..,. ..t.:._:. 

r:=rr;,4re,i1:,8:i!r.x:rts:qEi!rrikgaiyr:,148:fti1. 

. _r. - ".

concerning ttro
submittal into
following:

and the borror

pacifiCorp commits to obtain the qnalytical results of the
pioAuct "iive earthfr from the suppli*t if such information is
irot deemed proprietary by the suppli.*t.. The product has been
tested exte-nsilely b1 thL supplier in its use on fatmlands-

The borros
parameters
1992 rl

cot{urfilEilr 2

soil will be sanpled and analyzed for the listed
of Appendix XVt rrDes Bee Dove Test Plot Plan -

A description of tDe soil borrot ,teat includiag
locations.

I

The borrow soil will be from the existing CeII Il of the old
waste Rock Facility. t{hen the cell is covered for final
reclamation this tatt, a small amount for the Des Bee Dove

Test pfot will he borrowed. The soil is siutilar to the titative
soil which blankets over the llancos near the test plot area.

please include this letter at the end of Appendix 
. 
xI/I and replace

the Appendix xvl summary with the enclosed revised summary-

If there are any questions, please call.

il PtclFlCoRP
PCII,VEFI BL'FPLY
September 25, 1992

l{s. Pamela Grubaugh-Littig
Permit SuPervisor
Division bt oi1, Gas and Mining
355 West North TemPIe
3 Triad Center, Suite 350
Satt Lake CitY, UT 84180-1203

RES

Dear Pamelal

f n response to your letter of Septgmber 2 , l'992 ,
iAaitiinal commilments reguired by the Division for
eppenaix XVI of the pernit, PacifiCorp submits the

COMilITl,tElfT 1 A commitment to analyze ulive earthrf
soil.

DEg BEE DOVE TEST pLOr plAil, ADDTTTONAL COl.tllrTl.IENTS t
PACIFICORP, DES BEE DOVE ttllfE' AcT/ 015 I OL?

r-'Irc 2 g lgs

s5
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I
_. .{)

n t r-t

IIrtIAANTUVtr\ | -7

--Sr. nnllronmental Engineer

Enclosure

cc ! J. Blake tfebster
Fi le

A:DBDTEST.PLT

I {'tAH Drurunru ou.t G*s AND ltfilllTb{c

{ i1_4' :_J_' 
_rl "+r_iF: 'J: 

j}:'i :

rrl 2 B ls3

1..
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Ou Utdt f*nln
l(lt So{.t[ I]tdfn, Suffr ?!fi

(E0ll 22&2000

EtrF:ECTIVE;

I]i[2Sffi

Urm DrffiIoN Ou* GAs AltD lfntrtxc

Srrfi Irtt Cily, LIIeh tlllffin

''t PncrlCoRP
FCDVi|EFI BIJF]'LY
FebruarY 4 ' 1993

IrIs. Pamela Grubaugh-Littig
Per:nlt SuPervlsor
bi"i"lon -ot otl, Gas and llining
355 l{est Horth TenPIe
3 TrLad Center, Suite 350
Salt Lake CttY' UT 84180-1203

REt guBilrrrllr oF TEST ptof DRlwrNG nlID PROCEDURES' PACTFICORP' DEB

BEE DOVE llrNE' [cT/01s/017

Dear Pamelat

In response to your January 2O, 1993 letter, w€ submit the
following amendment.

The instalration of the test plotl was completed on Hovember I ''A lltaIlr|3 -Llle r't r

1ee2. rhe orisinal Test pr6t PIan Lstz' ==lT*1=3 :: :l:
i

-

;i;ilion"t-r. -;'jr=f-ga, was fortowed uith the exceptiqt of the
^ -r--^-t ^f i ff n fi

deletiOn Of the Sewage Sluctge aqmlxEll^re drr(r LtrE "::*'l:"^:-:-. -'**-
lbs/acre to aII rrLiv6 Earthr-r adnixture plots instead of the varied

.-J

of the t**^-gl sludge admixture 1n9 the treatm:"1?f 1:?99
IbS/aCfe tO aII t'Llve $aftlf " Gl{rllll^r-tlr rt lrrvr's 4'revet

1.200 to s00 lbs/acre. These changes_ire reflected in the added

Figure 2
1, 2 00 tO 800 lbs/ acre. 'IneEe sfialrgeE Grr

Ricrure z "as-uuiltn drawing and tha Plot rnstallation 11-9-92'

Upon approvf,l, please add this letter along with the above

refererr**a pigls io the end of {npendix xtru of the pelpit-.--- Arso,
prease reptici the suunary at ttid beginning of _Appendix lffr with
the revised sunmary 

-r"ireiting this Jraendnent addition.

rf there are any questions, prease carr Guy Davis or me at 653-

23L2.

sry7r"W
Wtq*Val E. 4aYne
Sr. Environmental Engineer

Enclosures

cc: Steve Kochevar
J. Blake Webster

A1DBDTPINS*A}ID
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1.

DES BEE DOVE TEST Plfi|f .ISYI

PI,OT INSTALI"ATION 1I.9-gI

UrAtr{ Drugou Olr-, Gns ft1qg ftffisi*in
Solt Ea4lllnE - ,
- The t-Jit plot area ras Eanpled at 3. .*--IffitLons.' and-,''

anaryzed folr the "Ipioyed 
parailetere. The locatlons Here

narked for furthei-reference by a roof bolt'
- The R;"t y Soff sag saupled ana analyzed for the same

paratreters.
- AlI soll sanpleS Were taken on 9-30-92

2 ' Plot in:Ti:tl"l"r* roushened by a backhoe the week or Nov.

?nd.
it e plots $ere left with pocking to enhance local water
retention.
Disturbance Has thorough to
night be stlll alive

remove perennial roots which

3. trdmixturs fnPleuentatlon
- Approximately i- ""rir 

yard of coal l{aste rnaterial was

rlicea even1Y over Plots 2 and 5 '
Approximately I cufic yard of Roclcy SoiI was raked evenly

spreader.
- The sewage sludge Has not apPlled t_q nlo.t 6 because of no

"ppri"ation apfro-rrat floi - the Divisions within the
Oepartuent of -g;rvirorrnental Quality.

Seedilg
- The approved Nursery Seedmix was broadcast over all plots

ii""i-"hi"g plot 6l; uith the exception of plot 7.
- The colreitEa uati.le seednix was broadcast over plot 7 -

(pl,s of the native seedmix/plot natched the nursery

over plots 1 and 4 -I - 10 lbs. ( 1,000 tbs/acre) _ of lrlive Earthtr ,*u: Pli:?l-:l-v 
+uv. \ ---aplots 3, i and 5 LV a broadcasting with a hurricane

l.

seednix/Plot)
- The entire Plot area Has

seed into the soil.
hand raked to incorPorate the

5. ilulehlng
- Curlex Blanltet

Plots. The
nanufacturer t s

uas placed on toP to the surface of
blarrket uas installed according

recommendatiolls .

all
to

A:DBDTPIH$.LET
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FIGUBEz

DES BEE DOVE TEST PLOTTT. 1998

PLOT THEATMEHTS/ADMKTUFES A8 . BUILT N
.@

* PLOT #6 WERE NOT
APPFO\IED BY STATE AGEI'ICE$.
II#$E PLOT$ WEFE TREATED

WITH TREAruENT #8 OT.II-Y

.{JE

'$'€
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d
z
ctx
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{Yr
!rJ

_1J)

e
C\J

CJ
I,J

LEGEND
1. BOCI(Y SOIL

2. COALWASTE
3. UVE EAHTTI

4. FOCIff SOILAND LJVE EAHTH

5. COAL WASTE AND LIVE EABTH

6. SEWAGE $LUDGE '
7. }IATME SEED

8. NUBSEBY SEED ffi

2 r+ _+l
YIRE$ 

|

\

7 3
T

Id VARE$

I I
4

5 7 *6 (8)

3 2
7

*c(81
4 5

I I I

5 *6(8) I

3 4

HO SCALE
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il PNC.IFIEORP
FCIWEFT BUPFLY

lrtarch 26 , 199 3

ljls. Panela Grubaugh-Irittig
Permit SuPervisor
bttri"tot, br oir, Gas and Hining
355 t{est t{orth TetnPIe
3 Triad Center, Suite 350
SaIt Lake CitY, [If 84180-1203

REI DEFICIENCIES FOR AS-BUII.,1f TEST PLOtrr APPEHDfN x\llr DES-BEE-

D0VE tIItfE, PACIFICORP ' ACT/ 015 I OL?

Dear Pamela '
rn response to your letter of February 22, 1993 (copy -attached) ,

the folfowing iirormation is subrnitted to answer the four stated
deficiencies. upon approvdr, the fgllowing materiar should be

added to epp"naii xvr ,- 
-rocated in vol . 7 of the permit._ 

- 
Prease

i*pii"* th;-current Appendix xvr summary with the revised 3136193

SummarY.

Deficiency Iz of the 2 I 22 I 93 
- 
letter asked for seed source

information of the Nursery seedmix which Has not included in the'
seed tag attached to the sEed bag. rn reviewing -th" attached pages

96 and 97 0f the ilseed Actrf the seed supnli_er J.s not required to
ildrt arr ot the iniormation reguestea_ Ey thq Division- rncruded
in this ""u*ittaf 

is a copy of the seed tag which Has attached to
the ,ror=*]{-r-e*A*i] . It - appears to be in accordance with the
rActfr.

pacificorp commits to provide the Division with future test plot
soil laboratory resulti. ![ore sanpling is conmitted to in 3 to 5

years Per the itTest Plot Plan ' L992 '

If you have any guestions, please call Guy Davis or me at 653'23L2.

Sincerel

il4

Onc Ulnft C.r:ntcr

20t Soutft Main, Suifc 21ffi
ftll t^a&r City, Utch t{l#}ffift
(Eol) 2?02000

Envirbnmental Engineer

0RPORAlfTHItr
EFFECTTVE:

ilrc 2 B 19ffi

m{C

t

-

VaI
Sr.

cc. Steve Kochevar
J. Blake Webster

A\DBDTPDEF*AMD
UtlH musrou Ou" Gru AItu ltdsur.{G

?0



PTJRE LTVE SEED (PI^S) DETERMINATION

IlEs BEE Do\IE MINE TEsr PIJor - NATII{E sEEr}

HURSERY SEEDIJIIX PLS LBS /ACRE REOUIREIIENT

lbs/ acre
rl

fl
il
fl

lbs/acre

* sal ina lli ldrye is not a species included in
seedmix. The i lbs. was detirmined by rnltqhing
grassspeciespo*''cug*ofthenurseryseedmix.

NATTVE SE-ED- TEST PLOT AC-REAFE

-3separateplotsoflOtXL4'='01acres
- .!Z tbs. PLS ;f the Native Seednix is required

NATTVE SEED PU.RE I,rvE qEqD..(Pt$) .

Indian Ricegrass
* Salina I{i ldrye

Fourwing Saltbush
t{at Saltbush
Shadscale

TotaI

Indian Ricegrass
Salina t{i ldrYe
Fourwing Saltbush
l{at Saltbush
Shadscale

Indian Ricegrass
Salina WildrYe
Fouruing Saltbush
t{at Saltbush
Shadscale

A:DBDNSPIS.CAL

Purity Test
e0t
60t
e5t
84t
75+

nursery
maximum

EFT..E TIVE;

|lTC2Bffi

3
4
2
2
I
L2

other species are incruded in the nursery seedmix but they
Here not corlectable in the nearby mancos area.

the
the

Germination Jest PLE
BBt 79t
Blt 49t
36t 34t
44t 37t
29t.. 22+

,,.".i i;#jr,ili-,#j;*tiJr,_ -
PLS/ACRE (LBS REOUTRED/PLStI

Indian Ricegrass 3'8
Salina t{ildrYe I'2
Fourwing saltbush 5'9
l,tat Saltbush 5'{
Shadscale 4 ' 5

PLS L.BS FOR 3 .PIFTS {PLS/acre X '01 ecresl

Ibs/ acre
tf

n
rl
fl

.04 lbs.

. 08 lbs.

.06 lbs.

.05 lbs.

. OS lbs.

18.2 g.
36.3 gi.
27 .2 g.
22 .7 !t.
22.? g.

APPENDIX XYI
ADDED 3/26/93

7r

Uran mvmon fr* Gff Am }fum{g



l. Indlan Rlcegrrss

SAIVIPLET
SEED/LITIER, ETC:

PI,JRE SEED:

2. Sslitra Tl|ildrye

SAIVIPLEI
SEED/LITTER, ETC:

PI,]RE SEED:

3. Foulving Saltbush

SAMPLEI
SEED/LITTER' ETCI

PI]RE SEED:

4. Mat Saltbush

SAIVIPLE:
$EED/IITIER, ETC:

PTJRE SEED:

$ $hedscele

SAIVIPLE:
SEED/IITIER' ETCI

PIIRE SEED:

PI.IRE SEED TESIING
DES BEE DOVE TEST PI.oT NATTYE SEED

wrclr/:

Ort'zop$ls hymenoides

7gn
6J gm/.? gm
(No Foreign Seed Found)
9t?6

Flymus salinus

7gm
42 gn/2.8 gm
(No Foreign Seed Found)
60Vo

Atriplex canesce.-n$

l9 gm
lE.l gnr/.9 gm
(No Foreign Seed Found)
9$Vo

Atriplex corrugata

Egm
6.7 gm.l13 gm
(No Foreign Seed Found)
t4%

A, confertifolia

20 gm
14.9 gm/5.1 gm
(No Foreign Seed Found)
71Vo

APPENDIX XVI
ATIDED 3126193

UTAH Ultx$ot{ ft.' 0r! $D ilEnfiI

12
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IIITIVE SEED EOURCE
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Sod ium AbsorPt ion Rat io
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Pot"si iumr GXt ractablc
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Borof,r solubl;
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Neutral izat ion Potent ial
Ac i d-Basa Po t en t . (CaCO] )

0"gan ic tlat ter
Sand 2.00 '
silt .062 ,

Clay
Textura

062 mm

002 mm

002 mm

16.
8.4
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10.5t

106. 14
28 .8

0, 06
189 .
-1.
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0.44
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51.
t0.-sicL
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unit+ 1

mmhos lctJt 1

mcq/ I 1

mcq/ I 1

mGq/ I I

t6

mg/kg ,
mg/kg ,
mg/kg 2
mg/kg 2
x
X €$ CaCOS
Ton s/100 0T
tr
tr
t3

x

1 Seturtrtad Pesta Ertr'ction
2 Hot blatcr Extrtction
I fiE-DTPfi Ex t rtct ion
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PhosPho ru$ , GX t rac t ab I c
Borohr solublc
Seleniuilr soluble
Sulfur., total
Neutra I izat ion Potent ial
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